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NGHIEN CUU HIEN TUGNG GEL HOA TRONG QUA TRINH NOI
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TOM TAT: Nghién citu ly thuyét vé diém gel va xdc nhdn thuc nghiém da dugc tién
hanh trén hé¢ PDMS vdi co sd la phdn ving ndi mang gida cdc nhém vinyl va hydrogen
dugc mang trén cdc mach polyme. Ky thudt hdi phuc tit hat nhan “RMN” dugc sit dung da
chiing 16 dj nhay va cho két qud chinh xdc gan vdi ly thuyét hon phuong phdp do luu bién.
Cdc két qud cho thdy dg chuyén hoa tdi han tai diém gel (= 20 %) ciing nhu thoi gian phdn
ung cdn thiét thi phu thugc vao don pha ché ban ddu ciia hé phén iing.

I. Dit van dé

Khi nghién citu qud trinh ndi mang ngang ciia cdc polyme c6 s& chiic trung binh f>3
khdi ddu & dang sol, cau héi dude dit ra 12 tir lic nao trong qud trinh phdn @ng xuit hién hién
tugng gel hoa: cdc mach phan tif dudc lién k&t v6i nhau va chuyén tir pha sol sang gel, du
mang ludi lic nay chua hoan chinh. Py 13 thdi di€ém x4y ra tic thdi, khé bit kip va dudc
ddnh gid c6 tam quan trong khi lam ting cdc tinh chdt cd 1y ciia hé polyme ddt bi€n theo do
chuy€n héa héa hoc. Theo Flory [9] va De Gennes [8] ngay tai diém gel, xdc suat phin tng
héa héa hoc p tién t6i xdc sudt phdn @ng tdi han pc, médun dan hdi E ciia hé ting theo quy
ludt ham mii: E~¢', vdi e 12 thong s gel va t 12 hiing s& xdc dinh theo ly thuyét (theo Flory
— Stockmayer t =3, theo De Gennes t = 1.8).
Véi do nhay xdc dinh & cdp do doan mach, phuong phap do hdi phuc tir hat nhan “RMN” da
dugc st dung d€ nghién ciu xdc dinh diém chuyén pha sol — gel cla hé
polydimethylsiloxane c¢6 khoi lugng phén tit khong cao, E ~10000 va m ~22000g/mol.
Céc thi nghiém da dudc tién hanh song song gita RMN va do mddun dong G’ ciia hé theo
qud trinh phdn \ing tao mang ngang, nhim ddnh gid hiéu qué clia phuong phdp nghién citu.

I1. Thyc nghiém
II.1. Pon pha ché

Polydiméthylsiloxane (PDMS), tao mang lién két ngang theo cd ch€ phdn @ng cong
(phdn dng hydrosylation, Sommer va Pietrusza, 1947) giita cdc nhém Vinyl va Hydro dudc
mang bdi cdc mach PDMS:

=Si-H + CH,=CH-Si=  — =S8i-CH,-CH,-Si=

Phén ing dudc ti€n hanh & nhiét do thudng vdi xiic tac 12 platin (cloroplatinique).

Trong dé tai, cdic mach PDMS mang cac nhém vinyl duge ky hiéu 1a Si-Vi, cdc mach PDMS
" mang cdc nhém hydrogen dudc ky hiéu 1a Si-H. Céc loai mach PDMS nghién ciiu:

CH; [ CH; 1 CH,

1.Si-Vi: o, divinyl PDMS (Mn = 10.000): H,C = CH—i— ol —si—ol-si— cu - cu,

oy, | cmy | oom
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cH; [H 1 [ cHy 1cH
2. Si-H*:  Hydrogeno PDMS (Mn = 10.000): H—8i— ohsi—ob— S:—oi—S:—

CH, |_CH3_|X|_ CH, LCH3

cH; [ cHy 1cH,
H—SI—OL—SIA-—-OLSI—

3. Si-H: a,® dihydrogeno PDMS (Mn = 1.000): cH3 | CH3 _LCH3

Goi:
- tanvi: hé s6 ty lugng, 1a ty 1& s6 nhém chic hydrogen trén s6 nhém chifc vinyl ¢6 trong
hén hop phén wng:

2 H

T
H/iVi = Z[Vlnyl]
-pu:  ty 1& ban ddu cla s6 nhém chic H thude cdc mach Si-H * da chic trén t8ng s&
nhdém chitc H ¢ trong hdn hdp phén @ng:
Z lH poly ]

Y Y EL]

Céc thi nghiém dudc ti€n hanh theo don pha ché nhu trong bang 1 dudi day (ky hiéu theo ndi
cung c&p nguyén liéu):

TT Thi nghiém T HWi PH Mn Si-Vi (g/mol)
1 X1 1 1 10.000
2 X3 1 0,45 10.000
3 X5 1 0,72 10.000
4 X2 1,3 1 10.000
5 X4 1,3 0,45 10.000
6 X6 1,3 0,72 10.000

Bdng 1: Don pha ché cdc hén hgp PDMS khdo sdt

Trong céc thi nghiém xic tdc sit dung 1a 15 ppm/ kg PDMS, va chét c ché€ phin ng 12 85
ppm/kg PDMS. Céc nguyén liéu thi nghiém dudc cung cdp bdi céng ty Rhéne Poulenc dudi
dang PDMS 2 thanh phin A va B:

A: Cdc PDMS Si-Vi ¢6 chita xiic tdc va chat ¢c ch&

B: Cdc PDMS Si-H
Khi ti€n hanh thi nghiém (a trén 2 thanh phin A va B theo khéi lugng tuong dng hé sé ty
lugng nghién ciju,

I1.2. Cdc ky thudt nghién ciu
I12.1. Po phd héng ngoai IRTF

Trong qud trinh phdn \ng tao mang ndi ngang ciia PDMS, ndng d6 cdc nhém chic =Si-H
va =Si-Vi gidm didn. Trén nguyén tic nay, d€ theo doi ti€n trinh phan Wng héa hoc cia
PDMS, miu thi nghiém dugc chup phd IRTF theo thdi gian phén u’ng, t6c d6 phan @ng dugc
tinh todn trén sy gidm d6 hdp thu cla cdc nhém hydrogen (2130 cm™) hoic vinyl (1600 cm™).
D6 chuyén héa cia nhém chic =Si-H (cI)H), theo thdl gian phdn ng, dugc tinh theo céng

thitc: 0 ;
A Si-H A Si-H

b = Al
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- A} ,,: Do hap thu phd IR ciia nhém chic =Si-H vao ddu phén iing

- Ag_y: D6 hap thu phd IR clia nhém chife =Si-H vao thdi diém t.
Phd hdng ngoai dudc chup trén thi€t bi do phd héng ngoai chuyén héa Fourier (IRTF) cia
hiang PERKIN ELMER. Miu do dugc chudn bi tif pha sol & bé ddy vai um.
11.2.2. Do luu bién Rheometer CARIMED CSL 500

Trong thi nghiém Iuu bi€n k& dugc sit dung nhim xdc dinh bi€n thién médun déng G’ clia
PDMS theo thdi gian phdn \fng ndi mang.
Luu bi€n k&€ CARIMED CSL 500 bao gdm mgt budng thi nghiém c6 roto (d = 4 cm) chuyén
dong tudn hoan véi tdn s6 12 1Hz, 4p luc 1én miu 12 600 N/m2. Dudi tic dong cia chuyén
d6ng tuin hoan, thi€t bi do momen xodn clia miu va tinh cdc gid tri cia modun dong G', G"
theo thdi gian phan ting:

G*=G'+G"
trong d6: G *:m6 dun dan hdi phic thé hién tinh chdt dan nhdt clia vat liéu
G" modun ddng con lai (N.m'z)
G": modun t8n hao (N.m?)

Cic gid tri G*, G', G" dudc ghi nhan ty ddng bdi luu bi€n k€ theo chuong trinh do dé tai yéu
cau.
11.2.3. Po hdi phuc tix hat nhan RMN Brucker CXP 90

Phuong phap dugc st dung trong dé tai 12 do hoi phuc ti hat nhin cia hé nghién cifu.
Trong mdt hé polyme, téng tir trudng cla cdc proton dugc mang trén cdc mach polyme s& tao
nén mot t trudng riéng ciia hé, dudi tic dong cla 1 trudng ngoai dugc 4p dit vao vdi tan s&
dao déng Lamor, tif trudng hé nghién ctfu s& ¢6 mdt dao dong riéng twong dng, khi it tir
trudng ngoai, dao dong cia hé s& thé hién sy hdi phuc tir hat nhan d€ trd vé trang thdi cin
bing nhiét d6ng ban diu.
Trong qué trinh tao mang udi, d6 linh d6ng cdc mach polyme gidm din, diéu nay dugc ghi
nhin bdi RMN qua sy gia tdng tudng tdc cla cdc proton trén cdc doan mach do vi€c tao
thanh céc nit mang. Nhu thé tuong iing v6i mot thdi di€m cu thé cla phédn ing héa hoc, ta cé
thé do dugc mot dudng cong biéu di€n hdi phuc tif hat nhan cia tap cdc proton trong hé. Qud
trinh phin tng cho phép ghi nhin dugc cdc dudng hdi phuc tir hat nhin khdc nhau theo thdi
gian phan ng 6: Mx(t, 0), cAng vé sau, mang ludi cang day dic, do linh dong cdc proton
cang gidm thi dudng hdi phuc tif hat nhin cang ngin. '
Theo Cohen Addad [4], phuong trinh t8ng quat ciia hdi phuc tir hat nhin cdc hé gel polyme

c6 dang:
MP ()= [dLg fdrm, (65, L)L, /L 56 /6(Ly))
Trong dé:
G(rij/C(Lij)):-phUCmg trinh phin bd vectd ddu cudi dic trung doan mach polyme c6 kich
thudc Lij. : '
L(L;/L¢): phuong trinh phdn bg cdc ti€u ving mang c6 chi€u dai Lij, réng Le
- Sif thay ddi tinh chat cia gel polyme phu thudc vao su thay d8i kich thudc cia doan mach
hay ciia ti€u viing mang hay ciia ¢ hai cing mét lic.
Lan lugt 14y tich phan ciia phuong trinh bi€u dién dudng héi phuc tir hat nhan theo thdi gian
hdi phuc, ta cé:
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jr‘”Mf (t)dt

XC = wo dMR o AAgQ;IaZ
I gl 2(—det
dt

0
Vai: A: diac trung d6 ciing mach polyme (phu thudc bdn chit mach phén tif)
Ag: thé hién tuong tdc riéng clia spin — spin k&t qui clia twong tdc ludng cuc ton tai

trén mach polyme.
¢:*a’: thé hién hiing s6 thdfi gian cia qud trinh hoi phuc va phu thudc vao mang Iudi lvu

héa, dd dai doan mach (C(L;)).
Tif cdc két qua trén 7y, dugc goi la théng s& cdu triic RMN va ty 18 véi nghich ddo chiéu dai

3 o i 1 & & 2 " P Y g
doan mach N cia mang ludi luu héa: ¥ OCF v6i v hé s6 thé tich trdng chi€m giif clia

mach polyme [8].
Cdc thi nghiém do héi phuc tir hat nhan dudc tié€n hanh trén mday RMN Brucker CXP 90 ciia
hang Brucker, hoat dong & tan s6 45 Mhz. Cdc miu thit dudi dang 18ng, nhdt hoidc rin (luu
héa) duge do trong cdc 6ng thiy tinh kich thudc 0.8 mm.
Cdc thi nghiém dudc ti€n hanh tai Phong thi nghiém Quang phd Vit 1y, Pai Hoc Tdng Hop
Joseph Fourier, Grenoble, Cong Hoa Phéap.
IIL. Ly thuyé&t vé di€ém gel

Theo Flory, trong qué trinh phdn ng n6i mang polyme, x4c sudt clia phdn ng tao mang

dudc tinh theo cong thic: p= by -Pyi-p
1=¢y.4y;.(1-p)
; TN ‘ ~ N;
V6i quan hé phdn ing 1-1:  ¢,,.N}, = ¢,,.N}, = $u: =0y N‘H =0uTwvi
t \2
Suy ra: p(t) = P (0y) : D

1-1(¢3)*(1-p)
7, p: 1an lugt 1a hé s6 ty luong va ty 1é s6 mach hydrogeno PDMS da chifc trén t8ng s6 mach
hydrogeno PDMS ¢6 trong mach (don pha ch€)
Tai di€m gel, xdc suat phin Wng p s& trd thanh xdc suat tdi han pe va dEIO'C dinh nghia theo 1y
thuyét cay Caley la: 1
Pe= (2)

Vai: | B Y : 86 nhém chifc trung binh Si-H trén mét mach polyme
~Goi thong s0 gel € 12 khodng cdch tai mot thdi diém phén ting nao d6 p(t) véi diém gel pc, ta
co: i p(t) P p(t) 3
Pc Pc

T (1) va (2), thong s0 gel € c6 thé trinh bay lai nhu sau:

P02 (£ 1) |
]
{1 % (1= p)} )
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Truong hdp 1y wdng, phin tng ndi mang x4y ra hoan toan, cudi qud trinh phdn ng do
chuyé&n héa ¢1™ ti€n dén 1, thong sd gel s&€ dat gid tri cuc dai emax.

IV. K&t qua va ban luin
IV.1. Théng 5o gel

Ti phuong trinh xdc dinh thong so gel (3), 14n lugt tinh gid tri € cla qud trinh tao mang
theo d6 chuyén héa ¢}, , xdc dinh theo phuong phdp IRTF, ta c6 thé xédc dinh dudc do thi
bi&n thién thdng s8 gel & cho 6 miu thi nghiém theo thdi gian phdn tng nhu do thi 1 va 2. Cdc
k&t qué cho thdy € ¢ gid tri Am trudc diém gel biing khéng khi dé€n di€m t6i han va 16n din
khi vugt qua diém gel. Tuy c¢6 khdc nhau vé hé s6 ty lugng nhung do phu thudc vao dd
chuyén héa 18i da theo hydrogen nén trong ca 6 don pha ché, emaex €O gid tri 18i da gan 35 1a
gid tri thong s& gel 16n nhat trong trudng hop ddng ty lugng © = 1. V€ hinh dang chung, do thi
bi€n thién thong s6 gel € theo thdi gian phén Wng dong dang véi dd thi do luu bién, G’ va
RMN, %, va khong giong db thi d6 chuy&n héa héa hoc ¢, theo thoi gian [2], diéu nay

chiing 13 thong s& gel thé hién qué trinh hinh thanh mang lu6i hon 1a do chuyén héa phédn ing
héa hoc.

b e g s i T T T 35 T T T T
F . © o g F8 o
- ° o 30 02 E
= ]
3 .. 3 e 3 2 b e 7
®* o ] s ]
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s ] C e ]
3 L] ks o ° ]
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s i : ® Epsi/To=1;Rh0=0.72 1 E € 9 ® Epsi/To=1.3,Rho=072 ]
= . 3 *  Epsii/Tos= 1th (MS-: = . 2 ¢ EpsifTo=1.3;Rho=0.45 =
L hP ] $ b C ¢ E
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0 50 100 150 200 250 0 50 100 150 200 250
Thol gian (ph) Thoi glan (ph)
Bién thién ciia thong sé gel € theo thoi gian phdn u’ng tao mdng ngang
Pé thil: Cdc mducé t=1 P thi 2: Cdc mducé 1=1.3

XI(p=1),X5(p=072), X3 =(p =045 X2(p=1), X6 (p=0.72), X4 = (p = 0.45)

1V.2. Xdc dinh di€m t6i han ciia gel
IV.2.1. Tinh todn ly thuyét
Tai diém gel, nhitng ti€u viing vdi kich thudc cu thé trong hé phdn dng s& k&t lai véi nhau

dé tao thanh mang khong gian ba chiéu, mac dadu mang ludi chua hoan chinh. Theo 1y thuyét,
lic bay gid, xdc sudt chi€m vi tri phdn dng p s& bing pc va:

g=L 10
Pc
-Theo phuong trinh (3): _’EE(¢5)2(f:’ 1)

105 (-p)

12
Suy ra: ¢S = NE)
wp(fy) -2)+1

Phuong trinh (4) cho thdy:
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- Tiang hé s6 ty lugng T, dudng nhu khdng lam ting vin 8¢ chung cda phdn ing héa
hoc [2] nhung qué trinh hinh thanh mang luéi s&€ nhanh hon (d6 thi 1, 2). Pdng thdi do
chuyén héa t6i han tai di€m gel ¢; s& nhd hon khi hé s& ty lugng t,,,, cang 16n.

- Trdi lai su gia tdng cdc mach hai chifc o, dihydrogeno PDMS sé& lam ting vén toc
phdn ng cling nhu qud trinh hinh thanh mang 1u6i, dé thi 1, 2. Tuy nhién tir phudng
trinh (3) cho thdy cang nhiéu mach ngdn p, <1 thi d6 chuyén héa tdi han tai diém
gel ¢ cang cao.

Cdc két qud nay phl hop vdi thuc nghiém ghi nhin véi cdc k€t qud do biing luu bién, G, va
RMN, %..

Thé cdc gid tri twong (ing véi cdc don pha ché khdc nhau cia titng don pha ch€ véi do chic
trung binh cia cac mach hydrogen PDMF f}‘,” =374, ta ¢6 gid tri cdc thong sd gel tdi han q)ﬁ
twdng ng v4i tirng don pha ché.

1V.2.2. Xdc dinh thuc nghiém

Trong thuc nghiém, diém t6i han gel dudc xdc dinh truc ti€p lan lugt trén dd thi bién
thién clia md dun dong G’ va théng s6 cdu triic RMN y theo thdi gian phdn ¥ng ndi mang.
Trong qud trinh phdn \ing tao mang ndi ngang, trudc khi xuit hién gel, trong hé phin iing da
hinh thanh cdc tiéu viing mang (amas) v6i kich thuGc cu thé, cdc ti€u viing nay phét trién
tuyén tinh véi dd chuyén héa héa hoc cliia phdn ing néi mang, ghi nhin bdi IRTF. Su phat
trién cdc tiéu ving nay dugc phén 4nh bdi bi€n thién ciia y. theo thdi gian phdn ng trudc
khi c6 gel, diéu nay khéng nhin bi€t duge ddi véi phuong phap do luu bién G’, db thi 3, 4.

e e o e T 310" Ty : ————
] ~ 1
L h
: s [ e X2 _ 4
s ©° @ ®_| 2.510° |- o X4 o pdad ool o
«®® e X8 .
°
* . o ' 2 10° - .. -
: 5 G' (Pa) C ‘,oooocmmmmmmwo ]
H .
o ° © o ] 1.510° |- .0 =
. 4 Onoooooc‘momomooooooooommomo ]
it o ]
4 o ™Y 4
- 110° | 9 . ]
- L4 ]
] y o , ®
510 | " ™ -
L]
E - o * Y
IR I W I 1 o.m.----_l‘.a‘l....l. .
100 150 200 250 1] 50 100 150 200 250
Thol gian (ph) Thol glan (ph)

Mau thi nghiégm: 1=13 vdi X2 (p=1), X6 (p = 0.72), X4 (p =0.45)
Do thi 3: Bién thién thong sé cdu triic RUN  Dé thi 4: Bién thién médun dong ciia hé G’
% theo thoi gian phdn iing héa hoc theo thoi gian phdn iting héa hoc
Tai di€m gel, cdc tiéu viing ndi lai v6i nhau tao thinh mang lugi khong gian ba chiéu cla hé
phdn itng, kich thudc cia mang luéi ting 1&én dot ngdt, déng thdi 1am ting d6t bi€n tinh chat
cd ly ciia mang ludi, G’, cling nhu 1am gia ting ning lugng tudng tdc trung binh giita céc
proton dugc mang trén mang, ¥c.
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Tif nhdn xét trén, di€m gel clia cdc hé phdn ng dudc x4dc dinh qua thuc nghiém tai thdi diém
phdn ng ma G’(0) va y. () bit ddu tdch dudng phat trién co s8, db thi 5:

01 T T 1T T 1,410 e o o e e B B s o e o e e o o o 2y

L ' ]

i —&—Khi ¢ /To=1;Rho=1(ms-1) 1.216° 0s b il 1

- i1 4

0,08 [ .

116 05 | * .

L : . :

X, sty 2® 8 10" 04 ]
G'(Pa) 4 . . -

—t&— G’ (Pa)/To=1,Rho=1

0,02

] L | ST VY IR et i e (o T

0 20 40 60 80 100 ° 20 40 60 0 100

Tho gian (ph) Thol gian (ph)
Mau thi nghiém: X1 (t=1, p =1)
Do thi 5: Phdt trién y. va G’ theo thdi gian Do thi 6: P§ chuyén héa héa hoc ¢, theo
phdn vng chung quanh diém gel thoi gian phdn vng chung quanh diém gel.

Sau khi xdc dinh thdi gian xuat hién gel, sit dung dd thi biéu dién d6 chuyén héa ¢,
theo thdi gian phdn (ng ndi mang, db thi 6, suy ra do chuyén héa t6i han tai diém gel ¢f,
cho tirng don pha ché€ tir thuc nghiém.

Téng hop két qud vé do chuyén héa t6i han va thdi gian phdn ng cdn thi€t clia 6 miu thi
nghiém xdc dinh bing cdc phuong phdp khdc nhau dugce trinh bay trong bing (2) dudi day:

Ly thuy&t gel RMN Luu bién
Miu | T p ¢g Thdi gian (ph) ¢g Thdi gian (ph) ¢ﬁ Thui gian (ph)
XA |- 1] 047 30 0.16 28 027 | 50
X5 1 072 | 0.19 28 0.20 29 0.32 45
X3 1 045 | 0.24 15 0.25 16 0.53 38
X2 1.3 1 0.15 23 0.16 26 0.3 50
X6 LA 1002 | 017 18 0.18 20 0.3 40
X4 1.3.1 045 0.21 11 0.25 15 0.45 30

Béng 2: Thoi gian phdn iing va d§ chuyén héa téi han ¢S ciia cdc don pha ché xdc dinh béing
ba phuong phdp khdc nhau

Tir cdc két qua thyc nghiém ta c6é nhin xét sau:
- Theo ly thuy&t gel, tiy thudc vao thanh phin don pha ché, ta ¢é cdc gid tri d6 chuyén héa
. t6i han tai diém gel ¢ﬁ, twong @ng khdc nhau, Tuy nhién mot cich téng quat vdi hé
PDMS nghién citu, di€ém gel bit ddu xud't hién khi d6 chuyén héa cilia cdc nhém hydrogen
khodng 20% (dao ddng tir 15% d€n 25% theo nhém chitc hydrogen).
Céc k&t qué chi ra khi ting ham lugng mach ngidn o,® dihydrogeno PDMS trong don pha
ch€ (p gidm) thi d6 chuyén hod tGi han ¢5 dé bit diu gel cia nhém chifc hydrogen s&
ting 1én, tuy nhién do mach ngédn linh dong, vin tdc chung clia phdn ing héa hoc ting,
nén thdi gian bdt dau hién tugng gel lai rit ngdn. Trong khi d6 viéc ting hé s& ty lugng
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ciia hé phan tng s& rit ngdn thdi gian cin thiét d€ tao gel va dd chuyén hoéa t6i han ¢y
ciing thap hon.

K&t qud nay cho thdy vén toc phdn iing héa hoc va van t6¢ hinh thanh mang llIdl déu phu
thudc vao thanh phan héa hoc don pha ché.

- Hbi phuc tir hat nhdn RMN, vdi thong s cdu tric y . nhay vdi thay ddi trang thdi mach
phén tif polyme dd phdn dnh cau tric cla hé tif pha sol. Trudc khi ting dot ngdt, gia tri
%c da khdc khong v ting theo thdi gian v6i hé s6 géc rat nhd (gan bang khong), do thi 5.
Gid tri 7 thoi gian nay phdn 4dnh ¥ng suét ndi tdn tai trong hé do nhitng mic mitu vat ly
giita cdc mach polyme, tudng téc vat Iy cling nhu sy phat tri€n cdc ti€u ving mang, nhung
chua tao thanh mang, giy nén trén cdc doan mach. Tai di€ém (Gi han p = pc, mang ludi
hinh thanh, twong tdc ludng cuc clia cdc doan mach ting l1€n dot ngdt xdc dinh gia tri ¥
tdi nan.

Qua bang (2) cho thdy céc gid tri ¢5 xdc dinh qua RMN rét gdn v6i nhitng gid tri vé
diém tSi han cla gel héa dudc tinh todn tit ly thuyét, sai s6 dudi 5 %.

- M5 dun dong G’, ¢6 dO tré khd 16n trong viéc phat hién diém t6i han cia su gel héa, khi

so v6i hai phuong phép 1y thuy&t va RMN.
Ngudn gdc clia do 1éch giita phuong phép do luu bién so vdi Iy thuyét va RMN dudc gidi
thich do dinh nghia G’ va do nhay clia lvu bi&n k&. Trong khi RMN ghi nhén sy thay déi
trang théi cla cdc doan mach trong qud trinh phdn dng tao ndi mang, ngay ca khi con &
pha sol, G chf ghi nhin dudc khi mang Iudi polyme thé hién gid tri tinh chat dan hdi ¢6 ¥
nghia so vdi d6 nhay cda luu bi€n k€, dd thi 6.

V. Két ludn

Sau khi nghién cdu 1y thuyét, cong thifc dé tinh thong s6 gel € (Flory) da dudc dé cap, tr
dé cong thiic tinh todn 1y thuyét xdc dinh do chuyén héa tdi han tai diém gel da dugc dé nghi,
va xdc dinh bling thuc nghiém qua cdc phudng phép do hdi phuc ti hat nhan va do luu bién
G’. Csc két qué chi ra ring théng s& gel € thé hién qud 4rinh hinh thinh mang ludi va phuy
thudc vao thanh phan héa hoc ciia don pha ché ban diu. Viéc xdc dinh do chuyén héa t6i han
tai diém gel ¢S cho thdy RMN da ching té d6 nhay va cho két qud gin véi 1y thuyét, sai s6
dudi 5%, trong khi d6 véi G’ hdu nhu khéng xdc dinh dude diém gel. P9 chuyén hoa-t6i han
tai diém gel ¢S thi phu thudc vao don pha ché. Viéc ting hé s8 ty lugng cling nhu cdc mach
hydrogeno PDMS hai chifc va nhé trong hé phan ting s& 1am thay ddi thoi gian phn dng va
dd chuyén héa tdi han tai di€ém gel.

STUDY ON THE THRESHOLD OF THE PERCOLATION
- OF NETWORKS FORMED OF POLYDIMETHYLSILOXANE

Phan Thanh Binh

ABSTRACT: Theoretical and experimental study of the thresholds of percolation on
PDMS which has linking by chemical reaction between the vinyl group and hydrogen
group attached on the polymers chains. The nuclear magnetic relaxation (NMR) used
should be the technique sensible and have the result approached to the theoretical
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threshold more than the measure of rheology. The result shows that the conversion at the

threshold (= 20%) and the time of reaction for the gelling are dependent on the
composition of de system.
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