Downloaded via YALE UNIV on January 28, 2024 at 15:42:10 (UTC).
See https://pubs.acs.org/sharingguidelines for options on how to legitimately share published articles.

IBIICB ec II(]H

il ’ | *
! n
! # $ %&l()* +n- +l+1
+,.. +,./ "
0
12 3
"4 ,56 4+7!"
0 8
12 P
0 1'$
+11- +1+1 ' "
!
%& 1 ( #
n | oo < #
! !
I 6 3
0
5;
I 6 20 >
9 | 6 < " L+
' '.5
!
= >
! ) |+n " :
: 0 9 +- +6
[ ¢
' '.6 m
% 9 @ .5 ++
$ +, +,+-
> | $ +. +,+-
$ - -
0 9
159

7 ACS Publications %)*+,



https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Hongtao+Duan"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Qitao+Xiao"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Tianci+Qi"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Cheng+Hu"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Mi+Zhang"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Ming+Shen"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Zhenghua+Hu"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Wei+Wang"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Wei+Xiao"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Wei+Xiao"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Yinguo+Qiu"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Juhua+Luo"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/doSearch?field1=Contrib&text1="Xuhui+Lee"&field2=AllField&text2=&publication=&accessType=allContent&Earliest=&ref=pdf
https://pubs.acs.org/action/showCitFormats?doi=10.1021/acs.est.3c05631&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c05631?ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c05631?goto=articleMetrics&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c05631?goto=recommendations&?ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c05631?goto=supporting-info&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.3c05631?fig=tgr1&ref=pdf
https://pubs.acs.org/toc/esthag/57/36?ref=pdf
https://pubs.acs.org/toc/esthag/57/36?ref=pdf
https://pubs.acs.org/toc/esthag/57/36?ref=pdf
https://pubs.acs.org/toc/esthag/57/36?ref=pdf
pubs.acs.org/est?ref=pdf

2 38 & 4 I
& 9 | D
3 B D & C E * E ! " &= (Gl
G"* F* (* B |
ot e ! >
=3 mop & C D
E C E * E
9 B 2
> ! "
I ! " 0
/ -<
! "> *
" ) |
2 2 * +, D +,./ 3 9
9 0
" " ! -
’ ) & C D E C
0 E
3 $ + -
$ +,.-1 2 *
P E +,. +, 1 *
1
F !
+- +6 - 9 " > *+ * ) !
&()* . +&+& | " -0 "l &
" | * &'()*%$ >
9 9 9 *o ' ¥
% 8
" &'()*%$ ’ " ">k
+ 9 * ) I = +6/ 9 9
+n- +1+| &'()*%$ " *_
" * ) ! &'()*9
3 0 8
9 0 G$1
| "
9 0 0
! >
3 P
+&- 1 - - # -
+&%&' " &
< +--; 0 ! G$1
A B 1 ( P B
-5 - | =
H >

%)*+% P #



2 38 & 4 —
G 0 H> 1 ?"1 :.C" IDD G*1
111 *K1 F: 12 3 12 ! "
1 &1? 1&*? 11&*? H > 0 *-
* ) |
> > L%% ! % %(0 9
! !
" L) 2 39
0 9 31)
2 * 55+ 99
* ) ] "
% J 1 C H
* 1 | " % * ) ]
<, " * 8
! ¥ &17? 9 9
+8)8." & & 1&*? 99
11&*?
1 $H 0 ">k
* ) | "
2 *4 * ) | n
0 9
|
0 > | > 0
"1 Cc(" 9
IDD G*1 )
111 ! e
*K1 F:C F: 12 > ! )
I C
.9
[
B !
Lo
P & ! (
3 )&%&" " & "
n *+ * ) ] $ O n
G 2 +

%)*++



2 3& & 4 [ ]
1 &()*9 0 ( < +,.+ &
.- & +,.-1 D 3 +
>99> M * N &'()*! 3
9
9 !
" *_ * ) | ' 12
3 [ 12 !
1) " 12
* * O O

) 112 >

3 " g * ) 9 Ny

|
# Lot &0
0 3
1 IDD G*1
12 F: * !
4 /6 1/ &1? 4 |+.7 1&*? 4 1+ 14/ )&+& "
11&*? 4 +.+57! & 12 " 6 " 9 +,,- +,+,
3 *4 156 &1? 4 +.7 1&*? 4 - 0
11&*? 4 +;7 2 + "
12
I & H>
L. 2

%)*+)



2 e & ¢ I
&'()*9 +,,+ +,+, .+, 0
H> D E & C C E E mopon
1" B B !
L 99 B 6& ( #
0 "
& C *4)5 o), 6&85"& 2
C *4,5, o,l,. E *4 . o) 9 9 |
iy * E *4 155 o,l.! *
D E +4 ,!,5 ] +-+ -+ & 9
P > S
1ot 3
0 Io* 12
> D E 187 4 - *4056 " %
> ! * ) 1 1
D E
2 - ! 2 6
& 0 3
2 61" & C g + +
D E Q R 12
E ! ]
" 9 0 $
+,,- ++, 2 6! " " *5
H> & C E * ) "
3 & c -7 .67
4.1/ 0., E 4 1+ o,l.! &1? 1< N+7
" H> 9 P
3 B H> >
+,,- ++, *4 - o,L6!" &17?! "
& >
@ > *4 165 O
16 2 6! Lo

%)*+6



# &'()*9 H> @ ( 0 " ++,!
" B B 9 > | G>99>
+,,- +,+, & @
! !
> )
* >
I - G$1
! n
M2 >
G$1
<65 n

%)*+*



38 & 4 o

%)*+:

2
9 . 6
E 2 61 %9 > 9
9 D E
; " D B > 3 Lo
2 BEe
0 +
H B > !
- 68)& s 9" & 2
! ) 0
H B D E
|
H 2 = i |
| & $
+ ;17
&0 +6, | $ 0 -
3 ] L
N 0
y o i
e | b 6.
) ’ K "
B > ) °
1o !
0 > 9
| S55.< n
6.
9
| .<6 66
0 [
. 5 0% S> 1
I ' 129
H
I 6. 129 ' 2 2
*K1
| 6. O ! 2
68+& | : 678 " g 0* o
1 & J 9 6, 7
0 >
1 & !
' 9
- H> 0
6+ 6- > *6
9 ++ B ) ) | "
n 0 3
! 2 *5
9 +1)_ +1+7 * ) ! ' =
0 " 3 | "> *5
3 | * )
. H>
3 A Lox
2 61
G o <
| /16 % 3 -6 0 P
) 9
! ;7 9
D 3 H> ? !
2 *6 * ) * ) |
> 3 o
B |



2 38 & 4 I
|_#_ oy $ L% &((0
* *o+
L g
0% | 1 0 05 1 +04 1| I B5-1 :
L%% ! ! % %.!.+% ! |- 65-1 $ | n % &0
( 3 —
H 0 9 - |
0 o -
L
L%% ! ! %.!.,+% ! |- 65-.
G(2 .
" 3 l
(! TH! - #
n - I _ ;|#< -
I " # n D D
. " ' * 2 ++/... ++/.-//
| o)
. N $ ) : % &$((() .</._’< +.,. -- G *
Lt % &M F + ’ ) G G
I %....9 +9.<B9++<+ D @ Cl+,++,,.; C?+,++ ++
oL U D I 1W(G +,+,A2$,5,/6,.
C G D * 2 @
| w # Cl+,++,,66 Cl+,+,..,, A )
! ) | S s R .
] 0,
. LS ! % &0 S e
0 1 2 3#4 ,
0125 I'" - # bt
6 P % &'(( * o+ D1 @ C $IK! ( C!1! &!
, 1 %,,,,9,,,-9 +669-.:- G L V59 $! *| * I & @1 GI$! ( 1 & $
+69;5;+5. 2 L > U ! R (¢ G clc "y 2? ey
B 1 I< < $ ++6 +-,!
+ C $! K ( e x| =l
| v # "l 21§17 1B KI2! K D!
$ | oo % &0 1 2! 1 NS ( @9 N
. & ! $
I <$<$ ) +6 D! /5
7 0 1(-)-/0 - C (I I @ @s! G&! ? 9
: G 92
- L % &8 * + ! $ .' 5. 66
( ci! & $!( >
# I %<
0 1 2 3#40125 < <=7 < $ & D! +.<@:,,65,,
P - # 6 6 " 9* $( (¢ 2 B @&
v % & * + 1 1= & 1 C U $
| # > ? | < > <
' " . $% ;' *.  *65*55]
. $ ! % &((0 5 ’ @ & $& G D! =
+ <11
# $& /8 I, 55/5/)
0 1 2 3#40125 /| G I =l G K @ L
P - # 6 > ! < < $ 6 .-<
-\ (G ~5-1
# & @ *| ElJ " * & @F
0 1 2 3#40125 ( b o#
[ - # 6 L
- 0 . . &0 ! <6 0 < $! )( .55
' % &(( 4 * <c B & & 1'GB  § )12
0 1 2 3440125 | < <$ = 5l
! - # 6 . F JE &! El: Al ! ! *|
e % &( * + E ElE @F = FI*
I o<
" # < <=7 < $' '&&/ .6</.5.!

" #



2 35 8 4 I
C @@ * "l @s$! ? A 9l ( $ ! 7
$ D! ++.C,/l5!
+. 1 1< < $& '( . .-/6! +< C @B= *#CB( $ C =l $!
+ & G ''E JE FA I* FE G B& ! = &l & >
I L #01 %< < <=7 <
! < < $$ '8& ..656! $$ '& .+ D! +,.<@:,6/!
- &' s G!$! -, 1A & E Al @ ' E J @A
" [ Al @ Fl = | | Al
$% ? - +++ ++5!
. @ & *l & 2 ( @ Kl C L G
(& LD > I 0 <0<$$ /8 .6<<,]!
9 - 1" & 110 F Fl2| 2IF E * Fl
! %< < <=7 < % '&8 |/ =l @! @Al * 1 1"9
D! +++@:,,5/<-! Y "1 0 < <6 < $%& .
6 (* " C @@ @s$! : ., B+ -6+
L # 4+ * I E AlIF I E 1 J C ! F!
! < > < <$( .- 516 E Al ! 9
51 G A ( Gi$! 9 "
> 0 < <6 < $# ? . 5,65
! TS & - ~ FF®MF == =: E ! !
<I
El* *= A= FF JF @A @E
I = & K un s =l &) *| &l 5 25D L $
C (I 9 > |
I 1< < $% ? + <<.6! " . ’
! 7 <$<1 < < ? ., .6;-.6<!
5 A GIA L @ 'E G @! % & ( !$ EEF ' " & @ (
I E Al I G (¢ Al2! < L xRl 9. ')
S ! ! !
L) *(: 5l-l+
0 < <6 < ! <0 < $% &8 ..<6)
$$ 1+ <k 6 J "M E X Elx & & @ (I ( |
< o @n * Gl@* G! ( B ” : : : v '
$1 11 * 201 T 6 o5 |
> I %< < <=7 < /r ’ < < < $% +.
$& '& | ++;++55! _
+H @ O Ccral= & &) * Gl&! = J clF G'", . ! E$$. /)A!? .
| < < <$$ 8. DI 4450 _-/ E. FJ! I: E!( &“!) J oy c F! E!
+. A o 1$ $GC (¢ 1! T - o ,
. B | *9G  $I" 9 DI GI$! & - toh6l < <S8 '8( 6
S ' ' ' s - @G 1! ( | & 11& EE Al !
o $" I8 /< <l o
++ "l $l p I "l
*X ( &l A @2| @*| 21 @ 21 # <% <0 > < < $3 )8 B N
” ' ' . - < F JF FE & ( ! El= =l F
: ! 7 < = F! >
. \'%
# & + < 5
$+_ I npon < > < $&; ./.;5
o= &t cl2! ¢ (O # @ G!
| <0 < $ & - & C L $
—l > ! < < < $% . - 465
+ L&l “T$LE = El'& 1! +5+!
F1 & () . LLA "l E & 1 E $IF!
L) 9 9 A L=
! < < $' '&& 66/, 9
+6 * CID! = G!@K U+ =l %< < <=§% <
* UG Cl$! "T@C M=l v @sl $' '&& .- 5/;5/5-!
1§ * 9 #1*] L + " E! ' C Al@ E!'= Al' E! =l @!
&?1)* 91 < J (1) - $ *
0 < $ & ..+586! 9 ! <
+5 MK c@ !DG &! $!? <$ ) 6 D! ++:,<!
9 - D * % N4 & | !
> ! < < < G! ( I C ¢* 9
$ ) 5 D! ++.:,<+665! >
+H & e "l * 9@ I > ! < > < $% ; * *-*+5
* 9#  $IGIK 3! @! G!$! C 2!
! 7 < $$ . .+ K 21801 -
D! +,+,,:5/ ! 7 $ (&
+ & D *& & G@F @ +56 +/<!
1U& G & 2 1 # 6 F J ( 1'J C EE & J " F!
.+ 5

%o)*+?



3& & 4

> Y " < > < $ 8 -<
-<.!
5 E ' F F! *IE *1 * o= @kt !
: I E E! = J= =l 1A E!'* ?!
11 G!'$! *
? J 9 G ! I< <
$$ . 6 -<-6!
/| E A'G Il @r o ! x| 21
A 9 do( s @ & (
>
! < < $$ '( / 5:65<)!
; 2! K ( & C 1K >
1 C $ @ 21 C @r! *
1 . > $ B
1 G 9* 2 :
9 ! 7 <
$$ . + D! ++,.:C,55+!
< G @ C D! & 1! $!
) $1 2'$ &l = x| *
] . 9>
9 !
0 < <6 < $( /& + 5,/5.6!
6, *1 I C CIC! = 1! =9@!
C 1 G ()
Co | <
0 < $& &&)+,-++5!
6. (\ 9* ?1 % I & d& Cl!
) ! 1 T@ (&
9 I 0 < <6 < $
5y, <t
6+ @ Q" cra2l ] $ . @= &
&) *l G!&! (
9 17
$$ '8 /| .<..<+!
6- A 9 ! I @k N &!
9
> 1 1< < $' 8- +<+.-
6 @ 11 D! @¥ Io*
$: o= g 9 L #
|
0 < <6 < $# 2 +6,!
66 * @cC (! & | G!
1 G! *n "l o

! < < < $! ( + 6/6+6/65!

%)*+@



