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[ Abstract] To determine the presence of sulfhydryl groups on natural aquatic biofilms and their adsorption characteristics for typical
heavy metals, a method for sulthydryl masking in the biofilms based on a specific masking agent was established in this study. Based on
this method, surface concentration of sulfhydryl group in natural biofilms and their adsorption characteristics for typical heavy metals,
including Cu, Pb, and Cd, at different pH were investigated. The results indicate that the established masking method can effectively
mask sulfhydryl groups and has little effect on microorganisms in biofilms. There are relatively low concentrations of sulthydryl groups
on the surface of natural biofilms, with a concentration of (5.8 + 0.6) pwmol/g, accounting for 5. 7% of the total site concentration on
the biofilms. Despite the low concentration of sulthydryl groups, their stronger metal binding capacity makes them significantly contrib-
ute to metal adsorption when the metal concentration is low (the theoretical loading of heavy metals by the biofilm is less than 1.0
pmol/g). This pattern is essentially unaffected by the pH of the adsorption system and the type of heavy metal. This proves that sulf-
hydryl groups in biofilms also have an important impact on the behavior and risk of heavy metals in natural aquatic environments with
low metal content, further highlighting the environmental significance of natural biofilms.
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Table 1 pK, and concentration of the four apparent
binding sites in the biofilms before and after qBBr blocking

PN KA AW qBBr HE A= P R
o i394 731 94
(A pK, N pK, o

(pmol-g™) (pmol-g™")

1 0.31+0.1 43.9+1.9 0.30+0.1 43.1+x1.7
2 5.95+0.2 14.7 +0.8 5.91+0.1 15.1+0.9
3 8.62+0.1 19.7+0.5 7.89+0.2 13.9+0.3
4 10.08 £0.3 23.3+1.4 10.03+0.2 23.7+1.1
#it — 101.6 1.6 — 95.8 1.2
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Fig. 5 Adsorption isotherms of Cu adsorption of the
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Table 2 The fitted parameters of Langmuir
isotherm of Cu adsorption to the biofilms
before and after ¢BBr blocking

L/ (pmol-g™") K/ (L-pmol !
pH B — (o o +,( B ) R
’THﬂ“{E[ R ’fnﬁ“ﬁ TR2E
KiEwk  8.96 1.78 0.222  0.056 0.998 3
4.5
e 12.51 5.77 0.129  0.070  0.996 5
5 KA 12.25 1.12 0.244  0.028  0.999 7
o 11.91 0.71 0.225  0.017  0.999 9
K 13.31 1.61 0.502 0.084  0.998 7
6.0
e 13.47 0.53 0.433  0.024  0.9999
KERE 12,21 0.89 0.906  0.102  0.999 0
7.0
Rk 12.39 0.40 0.737 0.036  0.999 8
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A B3R TSN A A LB (5. 7% ), VT BE S A X
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—5,

R AR B 5 Ll 5 AT 8 o S A T R Y 4
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T E G Ja R TR R X A W B (R HE R A R AT ) ke R T
T AR i S H A S A TE P LSS G R
WA REA S AR B EWRI, Wik, it
PRI G R Wk B IR B L 45 5 4 B I O, 3
T Tl 7 S W T J A ) TR O 4 R AR A 1Y 22
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N =80/ 171 BT S O S DO TR X1
Py BT i 4 TR R T L 451 B v, L i R £ 28K o
I R A AR 2 R ) R AR B S £ B I
fF ., 25 pH T FERECHT 5 A= 40 RS BT b f31) 22 S A A A
Bl AR RIS E /DT 1.0 wmol/g B, R &
INTF0.5 wmol/g B, FERHIT I A= 4 B 4 18 Wz B L
152 S W S, EL 3R 17 280 B/ 25 S OK M e
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TEE G B E RN e e G ER)R, &S E
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R R Bf ) DT RR T A 3

E— A pH NS 5 A= P B E 4 )
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HOF W B L B 22 E AR LS AR KT 1.0
pmol/g I AL /N H EEAARAE M 7E 1.0 pmol/g LLF
P i 71 80 g i/ N 4G K, I A A S 36 1 9 e IR
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