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Mang ndi caa 5,10,15-triphenylcorrole
Floating layers of 5,10,15-triphenylcorrole

Vi Thi Thao
Truong Pai hoc Cong nghé, Pai hoc Québc gia Ha Noi, Viét Nam

TOm tdb

D3 nghién ciu thuc nghiém va ly thuyét sy tao mang ndi Langmuir-Blodgett caa
5,10,15-triphenylcorrole Hs[(msPh)sCor] tir dung dich dichloromethane (c=1.2x10*
mol/l) véi toc do nén mang v= 2.3 cm?/phat. Két qua cho thay khi phu tir 4.3 dén
92.8% bé mat nudc bang cac phan ti corrole va nén, cac mang mong cau tric nano
khac nhau (tir mono-(2D), dén bi- va tetralayer (3D)) ma thanh phan tao nén ching la
cac nanoaggregates vai sy dinh hudng cua phén tu theo cic cach khac nhau faceon,
edgeon di duogc hinh thanh. Diéu kién ton tai on dinh cua cac 16p mang va cac dic
tinh co ban cé4c loai mang noi thu dugc da duoc xac dinh cu thé. Trén di liu thuc
nghiém va tinh toan md hinh cac thong s6 mang da thiét lap dugc pasport vé qué trinh
tao mang ndi dic trung riéng cho ligand corrole va day chinh 13 co s¢ dé kiém soét
tinh chat mang ndi & cap d6 phan tir theo yéu cau trudc khi chuyén ching 1én dé ran
dé nghién ctru va ang dung vao cac linh vuc thyc tién.

T. khoa: Langmuir-Blodgett, monolayer, air-water interface, self-assembly, corrole

nHt vbin LQ

Phuong phap Langmuir-Blodgett 1a phwong phap cho phép tao mang tir don
l6p dén da 16p duoc phat trién boi Irving Langmuir va tro ly cia 6ng la Katharina
Blodgett vao nhitng nam 1930. Hién nay, c6ng nghé nay cé tén la phuong phap
Langmuir-Blodgett, dwgc sir dung rong réi trong nhiéu linh vuc dic biét 1a san xuat
thiét bi dién tu [1,2,3,4,5].
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Ban chét cia phuong phap 1a phi cac chat hoat dong bé mat (amphiphilic) tir
vO co, hitu co (acids, macrocycles, polymers, proteins, phospholipid, enzyme,
peptide... ) dén céc hop chat lai tap 1&n bé mat chat long (chii yéu dung mai 1a nuéc).
Trong pha long, cac phan tir chat ludng tinh nay dugc sap xép trén mat phan cach long
va khi. Dé tao dugc cac 16p trén bén mit nude can nén ding nhiét bang mot hoic hai
thanh barriers. Trong qué trinh nén, mang duoc tao thanh cé thé ton tai & nhiéu trang
thai khéac nhau, tir don 16p (2D) dén da 16p (3D), tir dang giéng cac phan tir khi, long,
dén tinh thé long, tinh thé ran (xem hinh 1). Khi nhin vao sy phu thuoc n(A), TA(r)
cia cac dudng nén dang nhiét cd thé xac dinh duoc trang thai ton tai (du doan cau
trdc, tinh chat hoé ly) cua mang. Sau khi tao dwoc mang ndi mong mudn cé thé chuyén
mang 1én cac dé (substrate) chat liéu va hinh dang mong mudn. Néu nhiing dé theo
phuong vudng goc voi mat phang mang (cé thé tir trén xudng hoac tir dudi 1én) ta thu
duoc mang mong Langmuir-Blodgett (Langmuir-Blodgett films), con néu theo
phuong song song véi mat phang mang noi thi thu duoc mang Langmuir-Schaefer
(Langmuir-Schaefer films) (xem hinh 2) [1]. Qua trinh chuyén mang don phén tir 1én

dé c6 thé duogc Iap lai nhiéu lan dé thu duoc cac 16p da phan tir khac nhau.
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Langmuir-Blodgett 13 phuong phap cho phép tao mang nano ciu tric mong
mudn theo cach tiép can bottom up, tir cdp do phan tir. Phuong phap c6 nhiéu vu diém
SO VGi cac phuong phap tao mang hoa ly khéac (sol-gel, quay phu, phin Xa,...) nhu
cong nghé tao mang don gian, than thién méi truong, tiét kiém nang luong (khdng can

nhiét d6 cao, ap suat cao, nhiéu chi phi cho véan hanh...).

Mang tao thanh nho ¢ cac tinh chat wu viét nhu cau trac dong nhat, cé thé diéu
chinh hudng va bé day, mat d6 mang (hinh thai va cau tric mang) theo mong muén,
tinh chéng nudc, chiu lira, bén hoa hoc, phat quang, van chuyén hat tai...[1,5,6]. Hién
nay cac mang thu duoc bang cong nghé LB khdng chi gilip cac nha nghién cau hiéu
duoc tinh chat hoa Iy cua vat liéu ¢ cip d6 phan tir ma con khang dinh duoc vai tro
quan trong, su c6 mat ciia ching trong nhiéu linh vyc tng dung nhu lam thiét bi quang
dién, thiét bi vi dién tir, cam bién hod hoc, cam bién sinh hoc, mang té
bao...[1,2,3,4,5,6].



M6t trong nhitng nhdm chat c6 kha ning tao mang theo
phuong phap LB mot cach d& dang va bén, c6 nhiéu ung
dung phai ké dén céc ligands va phirc chat ho corroles.
Corroles duoc biét dén 1a cac chat ho porphyrin ¢é cau tric

p lién hop “oligopyrrole”. Viéc thay dbi cac nhom thé khéc

nhau trong va ngoai vong lién hop tai cac vi tri meso-, beta-
hay lai tao corroles véi cac hop chét di vong khac cling nhu Corrole

viéc tao phirc v&i phan Ion cac nguyén td trong bang hé

théng tuan hoan (xem bang 1) da 1am cho sé lugng cac hop chat ligands va phutc chat
cua corroles vo cing phong pht, da dang. Ngoai ra hop chét corroles con c6 thé tao

thanh cac cau tric siéu phan tir hay dang mang mong nano bén viing [7,8,9,10].

Bang 1. Bang hé thdng tuan hoan phuc chat Metallocorroles [9]

H He
Li | Be B|C|[N|O]|F|Ne
Na | Mg Al | Si| P | S |Cl|Ar

K|Ca|[Sc| Ti | V |Cr |Mn| Fe [ Co | Ni [Cu[Zn|Ga|[Ge]|As|Se|Br|Kr
Rb|Sr | Y| Zr [ Nb | Mo | Tc | Ru | Rh | Pd |Ag|Cd | In |[Sn [Sb|[Te| I | Xe
Cs|Ba|la| Hf | Ta [ W | Re | Os | Ir | Pt |Au|Hg| Tl [Pb|Bi|Po|At|Rn
Fr | Ra | Ac | Unq | Unp | Unh | Uns | Uno | Une | Unn

Trong thap ky qua, sé lwong cac nghién ctiru vé tong hop, phan tich ciu trdc va
tinh chat, cling nhu cac linh vuc khac nhau cua cac hop chat corroles ngay cang gia
ting. Nguyén nhan thu hut dugc sy quan tdm cua cac nha khoa hoc trén thé gigi vé
hop chat nay chinh nim ¢ tinh chét uu viét va kha niang ung dung da dang va cua n6
S0 Véi cac chat twong tu ho porphyrin. Mot sé tinh chét tiéu biéu khi noi dén cac hop
chat nay phai ké dén hoat tinh xic tac va cam quang, dic diém quang dong luc hoc,
kha ning tao cau triic nano 2-3D, tao phuc kim loai bén & nhiéu hod tri cao khong dic
trung cho kim loai (noninnocent) khi tao phtrc thong thuong [7,8,9,10] nhu Fe(IV),
Cu(III), Co(IV)...Nho ¢6 cac tinh chat c6 kha nang ¢ng dung trén ma chdng cé thé
ding Iam x(c tac hoac tham gia vao cac phan ang chuyén hoa ning lugng, pin nhién
liéu, pin mat troi, cac chat cam quang va diéu tri ung thu, lam thudc trong céac linh vuc
sinh hoc vay té...[7,8,9,10,11,12,13]. Bic biét 1a cac ligands va phuc chat caa corroles

c6 kha ning tao mang mong don 16p bén viing va da duoc tng dung trong linh vire dién



hoa lam xtc nano [14,15]. Mat khac theo nhu cong bd [16] cac mang mong hitu co
trong d6 c6 corroles dang dugc cac nha nghién cau va phat trién trong nhitng nim gan
day cho cac thiét bi quang dién tir hitu co, ma LB 1a mét trong nhiing cong cu doc dao
dé ché tao Phim hiru co siéu mong [17]. Do vdy, viéc bude dau nghién ciru va tao mang
trén cac hop chit cua corroles dinh huéng cho tng dung 1am linh kién 13 mot hudng di
nhiéu tiém ning va day hira hen cho céc nha khoa hoc tré Viét Nam. Dé c6 thé tao mang
mang (solid film) mong mudn theo cdng nghé LB can kiém soat duoc cau tric va chat
lwgng mang mong néi ngay tir khi ching hinh thanh trén bé mit phan cach nudc-khdng
khi. Tuy nhién cho dén nay chua c6 nghién ctru dinh lwong nao vé diéu kién hinh thanh,
ton tai va cac dic diém cua mang noi Ha(msPh)sCor va day ciing chinh 1a muc tiéu cua

chung téi khi thuc hién cac nghién ctu nay.

Ph€hng ph8p nghi°®n ¢  u

Ph__ nguopnarg pi tLap @ u tidc nano (floating monolayers) va mamyng
(solid films) Langmu#Schaefer

Dé tao mang néi Ha[(ms-Ph)sCor] ta dung xilanh 1, 10, 20 va 100 ul (Hamilton, Thuy
Dién) mang dung dich corrole 1.2.10* mol/l trong CH2Cl, 18n bé mat nuéc & nhiét do
20 + 1 ° C. Sau 15 phdt bat dau nén cac 16p véi toe do 2,3 cm?/phat. Thi nghiém duoc
thuc hién trén thiét bi tao mang NT (MDT) (Zelenograd) (so do ciu tao cua may tai
Hinh 3) Ap suat bé mat duoc do bang céch st dung can Wilhelmy véi do chinh xéac 0,02

mN/m.
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Hinh 3. So d6 ciu tao co ban cua thiét bi tao mang Langmuir - Blodgett.



1 — bé tao mang; 2 - khung giam xdc; 3 - vo bao vé trong sudt; 4 - co cdu nang va
ha dé, 5; 6 - Can dién Wilhelmy; 7 - mach diéu khién dong co; 8 - dong co truyén chuyén
dong cho thanh chan 9.
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Coi mang ndi nhu 16p khi 2D ma trong d6 thanh phan cua 16p khi khéng phai 1a
cac phan tir riéng 1é ma ma quan thé aggregates cua chliing Aaggr VA &p dung phuong
trinh nén ding nhiét Volmer bing cach cho thém hé s tinh dén sy twong tac giita cac

phén tur trong aggregate ta c6 phuong trinh trang thai.
" (1o NaggtAagg)=Nagok T 1)

Trong d6 Awtartong dién tich mit nudc; Nagg—s6 aggregates trong mot aggregate,

Aagg— dién tich cuia aggregate
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Hinh 4. a) Puong dang nhiét A - z cua 5,10,15-triphenylcorrole. b) So ¢ minh hoa
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mot phan cua l6p mang néi M-monolayer.

Sau khi chia ca hai vé cta phuong trinh cho N (s6 phan tir trong mét 16p) va tinh

dén A=Aww/N 1a s6 dién tich chiém béi mot phan tir trong 16p, N=N/Naggr 12 s6

aggregates trong mot 16p, Amo=Aaggr/n — dién tich chiém bai 1 mol aggregate ta dugc

phuong trinh trang thai cho mang néi don 16p trong hé dong pha:

“t(A-Amo) = N KT (2.7)



Céc doan dudng thang trong sy phu thuge dang nhiét A - © twong ng Vi cac
trang thai mot pha cua mang néi don 16p, tag caa géc nghiéng chinh bang Amer (hinh 4)
va tir giao diém b ctia doan thang véi truc wA cho phép xac dinh dai lugng n (b=kT/n).
Theo mo hinh sir dung, M-aggregate c6 hinh tron véi dién tich Sagg=Amo.n (NM?)
(2) u ban kinh Dagg= T3 7 (nm) (3). Kha ning nén ctia mot 16p & trang thai 6n
dinh duoc xac dinh 1a: B=————— (m/N) (4), trong d6 m u s —twong tng 1a 4p suat nén

tai diém dau va cudi cua trang thai 6n dinh cia mang don 16p, Ai 1 Ar — hoanh d6 diém

dau va cudi caa duong ding nhiét =-A. Khoang cach trung binh giira cac aggregates c6

thé tinh theo cdng thuc: di= (nm) (5). Khoang cach trung binh gitra

cac phan tir phan bd doc theo mit nudc theo faceon trong Miaceaggregate bing

(nm) (6). P che phu mat nudce tai diém dau caa trang thai 6n dinh

= —-

mang duoc xac dinh theo cong thirC Ci-tace=Aproj-facd Ai- 100%-(7) va theo hudng edge-on
Ci-edge=Aproj-edgd A 100% (8), trong d6 Aproj-face VA Aproj-edge— dién tich hinh chiéu ctia phan
tr theo cac mat faceon va edgeon. Trong giGi han cua doan thang phu thudc nA - =,
goc nghiéng cua cac phéan tir (c6 hinh dang di huéng) trong dong goi packedge(khdng
c6 nudc) dugce xac dinh theo céng thac y =arcsin(ApackedgdAmol) (9), trong dod Apackedge
dién tich cua mot phan tir trong dong géi chat theo mat edge caa phan tir. Ti 1é phan
tram cua nudc trong M-aggr (trén mot phan tir chat) va giira cac aggregates tai diém dau
cua trang thai 6n dinh duoc tinh theo cdng thirc twong wng 12 Win-y =Amoii Aproj (10) va
Winter M-i=Ai—Amol (11). CAc gid tri 16n nhat cua sai s6 trong viéc xac dinh cac dai luong
dic trung ctia mang noi don 16p 12: Amoi va D p3%, CraceVa  ¥-5%, D VA Winter-m-i—7%,

B, Ci-face Ct-face Ci-edgg Cf-edga N, Win-Mm va di—10%.

Dé xac dinh ti 1é che phi mang trén mat nudc tai thoi diém bat dau nén mang va
phan tich dir liéu thuc nghiém su dung md hinh phan tr va mdé hinh dong goi

(HyperChem). Két qua tinh toan mé hinh (hinh 4 va 5) thu duoc nhu sau:

Aprojtace=1.6 NM?, Aproj-iedgei=0.8 NM?, Aproj-iiedge1.0 NM?; Amod(faceF3.2 NM? va

Amodl(edge):l.l nmz, Amod-ll(edge):l.4 nrn2 (hinh 5)



Dién tich ciia mot phan tir trong dong goi chit theo mat cét face, edge tuong ung 13

Apack(facer1.9 nm? va Apack(edge)=1.0 nmz, Apac(edgen=1.2 nm? (h‘lnh 6)

0) b)

Amod(face) =3.2 nm?

Hinh 4. Cau tao phan tir (a) va md hinh phan tir Hs[(msPh)sCor] (b). Amodi dién tich

hinh chi nhat chira phan tu.

0.7 nm

1.6 nm

Amod—l(edge) =1.1 nm?

:

L%
S

Amod-Ti(edge) =1.4 nm?

Hinh 5. So d6 doéng goi theo «faceor» va «edgeor» cua Hs[(msPh)sCor]
Apak(acer1.9 nm? (a=1.5nm; b=1.5 nm; 0=59.7°)(1), Apak(edge)=1.0 NM? (a=1.6 nm;
b=0.6 nm; 0=85.5°)(I1); Apak(edgaiy=1.2 nm? (a=0.6 nm; b=2.0 nm; a=107.5°)(111).

8
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Cac l6p mang néi ciia Hs(msPh)sCor duoc hinh thanh tir dung dich trong CH.Cl>
(C =1,2 x 10 mol/l) véi téc do nén v = 2,3 cm?/phut. Bang phuong phap phan tich
dinh lwong cac duong dang nhiét n-A (Hinh 6 a) va ©A-n (Hinh 6 b) cho thiy, trong
khoang nghién ctru d6 phit mang ban dau Crace tir 4 dén 93% trén bé mat nude hinh thanh
cac mang tir mono, dén bi va tetralayers theo cac huéng tir faceon dén edgeon. Két
qua phan tich tir cac dudng dang nhiét cho phép xéac dinh cac dic diém co ban cia mang
nodi Hs(msPh)sCor (bang 1.).

a)
60 3,05 3
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> > 1,59
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2
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Hinh 6. Pudng dang nhiét n-A (a) va ©A-n (b) cua Hs[(msPh)sCor] thu duge ¢ v =
2,3 cm?min’! va cac mirc d6 pht bé mat ban dau khac nhau crace = 10,9% (1), 17,5%
(2), 27,2% (3), 37,1% (4), 61,9% (5), 92,8% (6), C = 1,2 x 10** mol/l (CH2Cl).

Blng 1. Cac dic diém co ban cua cac 16p mang néi Hs[(msPh)sCor] thu duoc & céc

murc d6 phu bé mat ban dau khac nhau.
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Hs[(msPh)sCor], C=1.2-10 mol/l (toc dd nén mang v= 2.3 cm?/phit)
43 17-22 10.8
68 |0.1-0.4|6.39 |14 0 |14 75| 296 |23 680
(2.7) (5) (92)
Mo n o
7.6 29-35 11.2
| aye 74 10.1-0.4| 4.13 |24 0 | 09|61]| 147 | 1.8 600
(4.8) (6) (98)
Mf ace
10.9 47-59 11.0
69 0.1-0.6| 2.33 |40 0 [03[31] 1.07 | 23] 410
(6.8) (12) (94)
17.5 80-109 6.1 |s55°
73 10.1-2.2| 1.46 | 20 - [18%| 054 |1.1| 130
(10.9) (29) 29) | 90
20.7 86-114 8.6 |s5g"
Mo n o 77 10.1-2.2| 1.42 | 40 - |15%] 043 | 1.2 120
(13.0) (28) s7) | 0
| aye
24.0 91-117 9.6 |ga"
[ edgell 78 10.1-2.2| 1.35 |53 - |124] 039 | 1.3 110
(15.0) (26) (72) | 90
27.2 97-123 10.7 66*_
79 10.1-2.2|1.31 |69 - | 8| 034 |13 100
(17.0) (26) 90) | 20
37.1 A 8.3
147 | 83 |0.1-2.1] 1.08 |101 - - | - | 02 |08]| 80
(23.2) 24 (54)
43.3 | bilayers 122- 8.7
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168 | 82 |0.1-2.2] 0.98 |109 i - | - | 02 |09/ 100
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Phan tich d6 thi phu thudc cac dac diém cta mang noi ¢ trang thai on dinh vao ti

I& pht mang ban dau Crace (%) ta thu dugc cac phuong trinh sau:

Ddi véi monolayers [ face

Amol = -0.59-Ctacet8.79 (12)
N=-2+4-Ctace (13)
Win-M/Amo=110.1-7.2 Ctace (14)
Ciiface=-2.8+4.5-Crace (15)
Ct-face=-4.8+6.1-Crace (16)
r=2.2-0.2-Ctace (17)
Dagg=const (11 nm) (18)
Ci.a g geonst (75%) (19)
Déi voi monolayers [ edgs
Amol = -0.016-Cracet1.74 (20)
N=-62+5Crace (21)
Dagg=-2.3+0.5-Ctace (22)
Win-M/Amo~36.8-1.0-Ctace (23)
Winter M-i=0.84-0.02 Ctace (24)
Ci-edgée=30.7+1.1-Crace (25)
Ct-edge=52.4+0.9-Crace (26)
B=184.0-3.1-Crace 27)
Vi =34.89+1.14 Crace (28)
Ci.a g geonst (75%) (29)

D3Gi Vi [ bi 3D-layers:
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Amol =-0.01: Cface+1.37

(30)

n=const (109) (31)
B= const (90 m/N) (32)
Dagg=const (8.4 nm) (33)
Ci.a g geonst (75%) (34)
Winter Mi=const (0.2 nm) (35)
a) b)
| " " v | [ I WY
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(face) (edge) ! bilayers ~ tetralayers 2004 I 1200
6 ‘ 3 | 16 mona mono . N
N | 150{face) (edge) bilayers  tetralayers, o
= 1
< :
34 | 1% 100 [_H_I 100
S :
< ?
2] 2 504 | / 150
3 Id—.\.
T — : . 2 0 T T T T 0
0 20 40 60 80 100 0 20 40 60 80 100
Cface % Cface %
c) d)
| 1 I v Il H-1v
i—H 751 75
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mono { * { { °
e face 3
c (face) g 50 polylayerS_50
o i < d
=2 bilayers s mono mono-edge
% 51 mono 15 é face
) (edge) =" 25 o5
0 T T T T T 0 0 T T T +/é——(
0 20 40 60 80 100 0 10 20 30 95 100
Cface % Cface %
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Hinh 7. Sy phu thudc cua dién tich méi phan tir Hs(msPh)sCor trong tap hop M-
aggregate (Amol, a), s6 lugng aggregates (n, b), dudong kinh cua M-aggregates (Daggr,
¢), ham lugng nudc trong M-aggregates (Win-m/Amol, d) Va gitra cac aggregates (Win-wm-i,
e), mirc d6 bao phu bé mat cia M-aggregates (Ci-aggr, T) theo murc do phu bé mit ban dau.

Déi vai d, f - tai diém ban dau cua trang thai 6n dinh.

Tur sy phu thude thu dugc tir thuc nghiém (hinh 7) va tinh toan theo mé hinh (12-
35) cho phép xac dinh cac hang sé dic trung mang noi cua chat nghién ciu. Cac hang
s6 nay khéng phu thudc vao diéu kién tao mang, vi du nhu sé aggregates cuc dai, ham
lugng nudc cyc tiéu bén trong aggregate va giita cac aggregates. ... Tir két qua thu duoc
c6 thé xay dung pasport cua mang ndi Hs(msPh)sCor — nhitng thdng sé ky thuat cua

qua trinh tao mang va cac dic diém ciia mang ¢ trang thai on dinh (bang 2)

Blng 2. Pasport ciia mang noi Hs(msPh)sCor — nhitng théng sé k¥ thuat cua qué trinh

tao mang va cac dic diém caa mang & trang thai 6n dinh

Dinh huéng | Piéukién

Dang cia phan ti tao mang, 81,,1 phu thudc cac tinh Céc hang sb
: 1Y chat ctia mang vao crace
nanoaggregate | trong M- Cace (%) (M6 hinh) (tr md hinh)

aggregate | (tr mg hinh)

Hs(msPh)sCor, C = 1.2-10* mol/l; v=2.3 cm?/ph(it; t = 20+1°C

2D, Mtaceaqua faceon N=-2+4-Cace nm*=45
(hai chiduy | (©%ctheo % a%id Wi”;:WA”lc’_;lslf 415;_7(;2'&“" Dagg™'=11 nm
il m)" Hacee . face Win-M/Amol™"=26%

Ct-face=-4.8+6.1:Ctace
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r=2.2-0.2- Cface
Daggr=const (11 nm)

Ci.a g geonst (75%)

Ci—a g %O$St:75%
(Ci-face "*=50%

(Cf-face) MX=66%

edgeon

N=-62+5-Cace
Daggr:'2.3+0.5 -Cface
Win-M/Amo|:36.8'1.0 -Cface

=107
(Daggr)maxz 14.3 nm

(Win-M/ Amol min =3%j;

' 12.5<c, . .| Winter Mi=0.84-.02-Crace (Winter-m-)™"=0.16 nm;
2D, Medgeaqua (n [n <118 Ci-edge=30.7+1.1-Crace C... . const_750,
(hai ChIéU) nghle':]g - Cr-edge=D2.4+0.9-Crace rager °
theo ”)“ B=184.0-3.1-Crace (Ci-edgd™*=68%
n oc =34.89+1.14-c
Vi = face (Cr-edgd™>=79%
Ci.a g geonst (75%) BM"=80 mN/m
0
(Wi pax=73
edgeon n“r=109
) , n=const (109) const_
3D, bilayers (r;]rp 35.8<¢; L. B=const (90 m/N) B"'=90 m/N
(ba chidu) trr‘]%o'%‘? <76.9 Cia g eonst (75%) Oy g PF=75%
Winter Mi=
n oc) inter M= const (0.2 nm) (Winter Wi JOm=0.2 fim
edgeon
3D, tetralayers (n"m
(ba chiéu) nghieng | ¢ «=4-7 ) -
theo mit
n oc)

Nhu vay tir thuc nghiém va tinh toan mé hinh da xac dinh duoc cac phan tir

5,10,15-triphenylcorrole (Hs(msPh)sCor) c6 thé tao mang mdi khac nhau: mono, bi,

tetralayers. Diéu kién hinh thanh mang, khoang ton tai mang 6n dinh va cac dic diém

cua ching ciing duge xac dinh. Tai diéu kién nghién cau (C = 1,2 x 10* mol/l trong

dichloromethane va téc do nén mang v = 2,3 cm?/ph(t), triphenylcorrole tao thanh cac

don 16p ¢ ca hai dang nam cua phan tir trén mat nudc theo face-on va edge-on voi

khoang rong ti 1é bao phu bé mit nude ban dau 4 < cface < 33,8%. Khi ting Crace 18N

76,9%, mang don 16p (bilayers) hinh thanh va va véi crace > 81,7%, mang tetralayers

duoc hinh thanh. Mot sb dic diém ndi bat caa mang ndi Ha(msPh)sCor phai ké dén 1a

véi ca mang 2D va 3D khi mang phu 75% bé mit bé bit dau xuat hién diém 6n dinh
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ciia mang va khoang ton tai on dinh nay 1a khé rong, dic biét 1a mang bilayers. Kich
thugc cua aggregate, s6 phan tir trong aggregate va khoang céch gitra cac aggregate
trong 16p mang khong phu thudc vao thé tich dung dich phit mit nudc (tGC Crace). Tir két

qua thu dugc di xay dung dugc mé hinh va pasport cho mang ndi Hs(msPh)sCor.

KJt | udn
Lin dau tién nhom nghién cau di tong hop mang ndi tir cac phan tir meso-
triphenylcorrole trén bé mat phan cach nuéc-khong khi vai cau tric khac nhau: tir don
16p (2D Miace VA Medge) dén mang da 16p (3D). Bang phuong phap phan tich dich lugng
su phu thudc dang nhiét ©(A) va ©A(r) da xac dinh duoc cac thong sé cua cac nano
aggregates nhu kich thudc aggregate, sé phan tir trong mot aggregate, khoang céch giira
cac aggregates, ti 1& nuéc chira trong mdi aggregate va giira cac aggregates, kha ning
chiu nén, khoang ton tai mang theo ap suat nén va nong do phu bé mat bé... Tur d6 xay
dung dugc md hinh va pasport cho mang noi cua ligand corroles trén bé mat phan cach.
Dua vao pasport thu duoc ta c6 thé xac dinh duoc diéu kién tao mang theo mong muén

truéc khi chuyén 1én dé dé nghién ctu va ang dung trong nhiing linh vuc khac nhau.
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