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che 而
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M o st o f the stud ies o n n CT 即
to no w

,

ho we ve r
,

a r e Pe rfo r力以ed in o 嗯a ni c

me d ium
,

初1 1ch le a ds to a co r r e h tio n th a t

the int ens it y rat ig o f th e fo ng
研刀a v e le n g th n C T fluo re see nee

b an d (a b and ) to sho rt
-

wa ve le n g th no rm
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r esce n ee b and (b band )
,
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,
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It 15 unk n o
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场七e the

r suc h a c o r r e la tio n 15 a p p lica ble to a q ue o us so fu tio n

o r it 15 in the tra ns itio n fr o m o r
ga ni c so

lve ni th r o ug h wa ter
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Th us a sys te
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tie stud y

o f n C I
,

in a que o us so
lut io n and its co m Pa riso n wi th tha t in o rg a苗c

me d ium
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曰加res 沈nce sP
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由

a
of D M ABO A in aq 诩
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CT MA C sof u tio n
.

D MA BO A o o n c e nt rat io n 15 2
.

5 % 10 一 5

加1压
.

CTM A C

~
nt rat io n is

~
as e d fro m

~
1 to z 75 x lo 一 3 伽l/L

o r

~
15 俪tb 既

in t e r从公
.

0 o f

tio n
.

D ua l fl u o r es ee nce
,

tyPica l o f n C I⋯
,

ca n be e as ify s e e n a nd sho 姚 a s tr o ng

de pe nd e

nee
o n the CTM A C co nee

n
-

t r a tio n
.

A t CT M A C co n c e llt r a t io n fo w e r

t恤n 2
.

s x lo
一 4

mo l/L
,

the fl u o r es ce nce
sPe ct r a and la/Ib d id no t e ha n g e

甲19
.

2 )
,

ind ic a t ing tha t C TM A C d o e s

n o t c aus e su bs ta nt ia l c ha n g e in the Pr o P
-

e rt y o f the a q ue o us so
lut io n an d e x ists

in mo no me
r

.

Th e
flu

o r es ee nc e sPe e tr a
,

ho 稀ve r ,

dr a

lna ti ca ny va ry w h e n the

C T M A C e o

nee nt r a t io n 15 hi ghe
r tha n

2
.

5 x 10
一 4

mo 呱
.

Firs t
,

the n CT fl u o re s
-

ee n ee ba n d shi ft s to blu e a n d r e a ches a

li m lt o f 4 5 0 I u ll at the CT M A C CO n Ce n
-

tra t io n o f 8
.

7 5 x 10
一 4

mo l/L
,

blue 名hift i飞

fr o m 4 80 nm in a que o us s o lut io n by 30

nm
,

ind ica t ing th a t the D MA BO A mo le
-

e

ule 15 ind ivi d ua lly so lu blli z e d in a no n
·

Po h r
而

c r o 七n v lr o n 工n e nt
.

I t 15 n o t e d

tha t
,

a t the sa
me t ime

,

the no rm a l

n u o re sce nee band als o sli g ht ly sh ift s to

s

~ blue
,
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tha t the L E

ini r a r n o le c ul a r

tr a ns fe r but the Po la r ity o f this st a te
,

tho u g h hig he r tha n th at o f the g r o u n d

st a te
,

15 r n u c h fo we
r tha n tha t o f n C I⋯

st a te
.

I t 15 e as y t o s e e th a t
,

in th is

co nee nt r a t io n re g io n
,

the C T M A C mo le
-

cul es start to a g g r e g at e a n d e v e n t o

fo rm mj ee lle a nd
,

a s a e o ns e q ue nee
,

o ffe
r a no n Po la r

而er o e n v lr o n r o e n t
.
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-

t ics can be e m Pfo ye d to Pr o be the
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lut io n
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尸
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inc re as e
,

a ls o ind ica ting th e Pr o te ct io n o f the ex e ite d s ta te o f D M A B O A by C T M A C

a g g r e g a te a n d 而ee lle
.

It 15 in te r esting to no te tha t the
r a tio la /Ie va r ie s wi th C TM A C

co nee
n tra tio n 于19

.

2)
,

im Pfy ing tha t the e
ffe ct s o f C T M A C a g gr e ga te o n 皿C l

,

s ta te a r e

d iffe re nt fr o m tho s e o n

LE
sta te

,

i
.

e
.

the re s ho

uld be o the
r fa e to rs bes ides the Pr o

-

tect io n
.

It ean be s ee n fr o m Fig
.

2 tha t la /In 15 ne a
rlv

c o ns ta n t 认七e n th e C T M A C c o n
-

ee n tra tio n 15 in the re g io n o f o 一 2
.

5 X 1 0
一 4

mo l/L
,

and incr
eas e s a bru p tly wi th the

inc re as e o f the CTM A C c o

nce nt r a tio n fr o m 2
.

5 x 10
一 4 to l

.

38 x lo
一’

mo l/L a耐
,

fi n a lly
,

inc re as es line a
rlv wi th the CT Y A C c o

nCe nt ra tio n a t a s

ma ll r a te
.

T he to ta l eur ve o f

Ia风 ve rs us CT M A C co nce
n tr a tio n d e

mo ns tr a te s itse r b y a
“

S
”

sha Pe
.

Th e c r itica l

而ce ne 。o

nee nt rat io n (cm
c) 。r C T M舰 15 t

tius
。伙a ine d t。 悦 7

.

x x
介

一‘

mo l/L 介o m

the in fl e ct io n Po int o f the
“

S
” 一

tyPe eur ve a c co rding to the
“

Pha se sePa r a tio n
”

mo d el

o f ice lle fo
rma

tio n I4]
,
认七Ich 15 in g o o d a g ee

me nt wi th that o b ta ine d by the c la ssic al

co 耐uc to me try (8
.

8 x 10
一 4

mo l/L )
,

ind iea tin g tha t the us e o f t址 va r ia tio ns o r la /Ib o r

n C r flu
o ro Pho re wi th the sur fa cta nt eo n ce nt r a tio n to de te n 卫ine the c

mc ca n a c t as a

ne w Pho to 一h”ico c hen 五ca l me th o d
.

By co m b ini ng F ig
·

1 wi th F ig
.

2
,

we no te tha t la / Ib

incr
eas e s uP o n th e g r a d ua l blue

名hi ft o f n 〔了 n u o re sce nee
ba n d o f D M AB O A

,
o r

uP o n D M AB O A mo le c
ule

s g red ua lly so fu b ili z ed int o th e no n Po la r
而ee lla r c o re

.

S u ch

a co
r r eh tio n 15 jus t o PPo site to tha t in o rg a正e

me d ium
.

W a te r 一Pe n e tr a tio n in 面ee lla
r

c o re 腼 be e n 一de ly re co 娜ze d l习: t
hUS

the 而
c ella

r eo r e ca n be c o ns ide re d a k ind o f

‘
a q ue o us so

lut io n
” .

Th
e r efo r e

,

th e abo
v e

姗nt io ne d res ult
s r n U‘t me

a n th a t the
e o rr e la tio n o f la /Itr 诚th Po

lar ity in a q ue o us so lut io n 15 o PPo s ite to th a t in o rg a n lc 5 0 1一
ve nt

,

1
.

e
.

the fo 讹r the Po la rity o f the a q ue o us so
lut io n

,

th e highe r the la /Itr
,

o r the

co rre la tio n disco n tin ue s in th e va ria tio n o f th e so lve nt fr o m a n o rga n le so
lve nt to

wa te r
.

Fro m the ex c ite d state Ph o to Physics o f n C I
,

fluo r o Pho r e
,

it ea n be
u n d e rs to o d

tha t
,

d u e to the m u e h hi g h er Po
玩ity o f n (几

,

stat e th a n tha t o f LE
sta te

,

the
e q ul li briuxn be twe en L E and n C I

,

shi fts to n C I
,

wi th the inc re a se o f the me d ium
Po la rity

,
场七Ich r es u lts in the d ee re as e o f Ib and the inc

r eas e o f Ia a nd thus o f la /Itr
.

M ea n w hile
,

the ene rgy g aPs be t讹 en n C I
,

sta te and its trip le t sta te and gr o u n d sta te

de cr e as e
,

wh ie h le a ds to the enh a

nee me nt o f the
.

in ters ys tem er o ss ing and ra d ia tio ule
ss

de c a y a n d in t

urn
to the de er eas e o f la /Iu

.

o bv io us ly
,

the two Pa rt s a r e o PPo s ite to

ea c h o the
r and the ne t re sult s sho ul d be d e te rm lne d b y th e

rna in o ne
.

In o r g翻
e 5 0 1

-

ve nt
,

Ia /Iu inc r ea ses wi th the inc
r ea se o f me dium Po la rity

,
sho wi 飞 tha t the e q u ili b ri

um
be twe

en LE and n C T 15 the co nt r o ili ng fa c to r ,

wh ic h h as a ls o bee n Po in ted o u t b y

t加 the rmo
d”a而 e stud y〔司

.

In a q ue o us so
lut io n the ene

r g y g a p s a re o r eo ur se t址

de te r n 五ni ng fa c to r
,

be ca us e the es Pee ially h ig h Po la rity o f 认吸 te r
,

e o m Pa re d 诚th tha t

o f the co nun
o n o rg a n ic so

lve nt
,

c a us e s a sha r P fo we
ring o f th e ene rgy o f n C T sta te

.

从币 en the Po la rity o f a q ue o us so lut io n de cr ea se s
,

the a bo ve一nt io ne d ene rg y g aPs in
-

cr e as e and the r a te o f int e rs ys te m c r o ssing a n d o f r a d ia tio ule
ss d ee a y o f n C T sta te

d ec re a se s ; thus the fl u o res ce nce
qua n t

um yi e kl o f n CT 15 en hanc ed
,

re sult ing in in
-

er e as es o f la风 a n d to ta l q u a n t
um 协eld

,
认七ich a g r e es we ll wi th that sho wn in F ig

.

2
.

If

the two fa c to rs sta te d a bo ve ar e co m Pa r a ble
,

th e va
ria tio n o f la /I

b
wi th me d ium

.

飞
11

.

J只

了
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Po la rity wi ll ha ve a

ma
x ir n u r n O r rH lll lr n U工Q p of nt

.

T五e

N 吐ime th少而no be n z o ni trile
,

tr a ns fo n n a tio n fr o m LE sta te

认五Ich
r e

to n C I
,

q m res

sta te
,

h ighe r a c tlv a tlo n

n (万 o f

ene
r g y fo r

a que o us 加yelo de x trin aq ue o us

PN
,

the
SOfu

-

an

tio n [2]
ma y be fo 飞 to suc h a c as e

.

It
·

15 wo
r th no ting th a t the la /Iu o f D MA BO A still li ne a rly inc

r eas e s wi th

C TM AC c o nc e nt r a tio n a ft e r the fo rm a tlo n o f C T M A C 而
e elle

,

ind ie at ing tha t the fo r ·

rna
tio n o f n C I⋯sta te d ePe n ds o n the co nee nt r a tio n o f n C I

,

n u o r o Pho r e
.

T七此 the
r ela tio ns hi P be twe e豆 the la /Itr o f D MA B O A and its co nc

e n tra tio n in CT M A C Inj ce lla r

so lut io n wi th a fi x e d c o

nce nt r a tio n 15 e x a m ine d as sh o

wn in F ig
.

3
.

Fr o m Fig
.

3
,

it

ca n be se en that la /Itr o f D MA B O A in Pur e
wa te r 15 In d ePe n d ent o f D MA B O A

co nee nt rat io n
,
认五e reas a line a r d ePend e

nee
15 o bs e rve d in C T M A C m iee lla r so

lut io n
,

ind ie at ing that the n C I
,

Pr o ee ss r elat es to its co nee nt ratio n and i
nvo lve

s int e

rmo
le eul a r

int er a c tio n the n
,

and the no n Po h r
而 er o en vi r o

nme
nt o f 而 ee lle 15 ne e essa ry fo r s u ch

a e o

nee nt r a tio n d ep en d e

nee
.

It has be e n p revi o us ly re p o rt e d l81 tha t D MA BO A inco
r -

Po ra tes ini o CTM A B (ee tylt rime thyla n ll n o n i
um

b r o m id e )而ee lle in its a ni o n ie fo rm
and la /Itr 15 In d ePend ent o f CT M A B co nce nt r a tio n aft e r the fo r

rna
tio n o f C T M A B

而ee lle
.

T b c r e fo re
,

the eo

nce nt ra tio n d e Pend e

nee
o f la /Iu o f D M A B O A in CT M A C

而ee lle sho u ld r ela te to the ne ut ra l D M A BO A mo le e u le
,

o r D M A BO A mo le c
ule 15

,

a t le as t
,

Pa r tia如 so lu b ili z ed in C rM A C 而ee lle in ne ut ral mo le e

ule
s

,

wh ieh has be e n

ve rifi e d b y the d a ta in F ig
.

4
.

Fig
.

4 sh o招 tha t the eur ve s o f PH ve r sus C TM A C co n
-

ee nt r a tio n in the Pre senc e and a bs e

nee
o f D MA B O A a r e ne a rly Pa r a ue l to ea ch

o the
r i

.

e
.

the ac id七a se e q u ili brium
o f D M A BO A 15 no t affe c te d by the fr e e C TM A C

0
.
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.
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.
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.
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[D M A B O A ] (m
o l/ L )

F喀
.

3
.

V ar iat fo ns of la /It of D M A B O A w ith its

~
n -

trat io n in t址 咖
e

nce (+ ) 叨d Pre se

毗 (O )
o f C TM A C

.

I n the lat te r cas
e C TM A C co 袱ni rat ion 15 l

.

2 5 x lo一 3

心1瓜
.

F ig
.

4
.

PH o f 明ue
o us CT M A C s o lut io n as a ft 口Ct io n

of its co 袱ntr
at io n in the

a肠 e

皿 ( . )
a n d pre se nce

(O ) of D MA BO A
.

In the lat te r
cas

e D M A BO A

conce
nt rat ion ‘ 2

.

s x lo 一 5 曲l瓜
.
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m o le c u le s a n d its 而ce lle s
.

T h u s the r e m u st b e n e u tr a lD M A B O A mo lee u le s so lu b iliz in g

in C T M A C Iin ee lles
.

Bas ed o n the fa ct th at the int r a 力。o le cul a r hyd r o罗n b o nd ing o f

ca rbo x州e a ci d in n o n Po la r so
lve

n t suc h as CC14
,

CH C1
3 ,

ha s be en wi d ely no te d Ig]
,

and
the n C T o f eha r ge d D MA BO A a n lo n in CTM A B 而ee lle 15 se U沁o n ee nt r a tio n

ind e p en d e nt [8]
,

we p o stula te th a t the ne ut ral D MA B o A mo le c
ule 15 re sp o ns ible fo r

the co nCe ni r a tio n de Pend e

nee
o f n CT

o f D M A B O A in C T M A C 而 c e lle thr o u g h the

g o und stat e as so c iat io n[ ,01
.

In a d d itio n
,

the
var iat io ns o f n 口

o f D M AB O A in

C T M A C and C T M A B 而ce lle s a re e o ns id e r a bly d iffe re nt
,

tho ug h the d iffe
r enc es

be twe
e n the str u c t

ure
o f the two 而ee lle s a re ma iuly in the int erf流ial e le c trie

b ila ye r
,

su g g e sting tha t the ini e

rfa
e ia l e le c trie bila ye r o f 而ee lle rna y ha ve a n e

ffe
c t o n

the n C I o f s o lu b ili z ed mo le e
ule

.

Suc h a n e
ffe ct 15 a ckno wi e d g e a ble co ns id erin g tha t

the n C I
,

Pr o ce ss invo lve
s eh a rge tr

ans fe r

wh ich 15 e ssent ia勿 affe ct e d by a n e x te r n a l

e le ct ric fi e kl
.

Fu 了the
r

wo
rk o n th is to Pic 15 be ing ca r rie d o n

.
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