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Két qua thuc nghiém cho thdy hop chdt 3,5-di-(1-adamantyl)-2-hydroxyphenol la chdt tic ché c6 hiéu qua cao
trong ché bién san phdm I16ng nhiét phan hydrocarbon (pyrocondensate). Trong diéu kién phong thi nghiém, hop chat
nay kim hém rdt hiéu qud quad trinh tao cdn polymer tir cdc hop chét khéng no c6 trong pyrocondensate K-27.

Trén déi tuong nghién ciru pyrocondensate K-27 véi ndng dé 0,01 - 0,05% khéi luong, hiéu qud irc ché ciia hop
chét 3,5-di-(1-adamantyl)-2-hydroxyphenol téng dén tir 45 - 90% va cao gdp 1,2 - 1,3 ldn so véi chét i'c ché 4-tert-
butyl-2-hydroxy-phenol dang duoc st dung dé 6n dinh san phd@m Iéng ctia qud trinh nhiét phdn hydrocarbon trong
T6 hop Loc - Héa ddu Angarsk, Lién bang Nga. Két qud thuc nghiém cho thdy dé dat duoc hiéu qud kinh té va hiéu qua
tic ché cao nén sir dung hop chit tic ché méi trong khodng néng dé 0,02 - 0,04% khéi luong

Tir khéa: Dan xudt adamantylphenols, cdc hgp chdt phenol, chdt tic ché phan dng polymer héa, phan tng polymer héa,

pyrocondensate, hiéu qua tic ché, hoat tinh rc ché.
1. Giéi thiéu

Nghién ctu hoat tinh Gc ché cla cac dan xuat
monohydroxy adamantyl phenols [1] cho thdy cac hop
chat nay cé hiéu qua Uc ché rat cao va c6 thé dugc strdung
dé thay thé cho chét Uc ché cong nghiép dang dugc si
dung rong rai la 4-methyl-2,6-di-tert-butylphenol (ionol).
Cac dan xuat adamantyl phenols c6 thé duoc diéu ché tu
cachgp chatdang phenol va cacdanxuat claadamantane
tuong Ung. Ngoai ra, adamantane c6 thé dugc diéu ché
tU phan doan cyclopentadiene-dicyclopentadiene (CPD-
DCPD) - san pham phu clia cac t6 hgp loc hda dau - béng
phan tUing don gian vai xuc tac la cac acid Lewis [2, 3].

TU ndm 1998, dé gidi quyét van dé can polymer trén
bé mat cac dia chung cat trong qua trinh tinh ché céac
monomer tU pyrocondensate, hoac dé &n dinh hoéa cac
monomer (butadiene, styrene, 4-chlorostyrene...) cling
nhu 6n dinh cac sdn pham xdng trong qua trinh bdo quén
va van chuyén, T6 hop Loc hda dau Angarsk va Nha may
san xuat polymer Angarsk, Lién bang Nga da s&r dung chat
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Uc ché 4-tert-butyl-2-hydroxyphenol (TBPC) song song
vGi chat Uc ché ionol. Quyén tac gia vé viéc iing dung chat
Uc ché TBPC trong ché bién pyrocondensate da dugc bao
vé bang bang sang ché RU 2154048 [4], song gidi phap
nay con tén tai mot sé nhugc diém:

- Phai dung n-butanol lam dung méi hoa tan TBPC
truéc khi cho dung dich thu dugc vao pyrocondensate;

- Gia thanh cta TBPC trén thi trudng rat cao, khoang
12.000 - 14.000USD/tan nén anh hudng rat I16n dén gia
thanh va tinh canh tranh clia cac san phdm ctia nha may san
xuat monomer va polymer tai Lién bang Nga. TBPC chu yéu
dugc san xuat & Italy va Phap nén cac co sG san xuat & Lién
bang Nga sé phu thudc vao ngudn cung cap héa chat nay.

Vi vdy, viéc nghién ctiu san xuat chat tic ché ¢ dac tinh
ky thuat tét, c6 hiéu qua Uc ché cao va gilp tang kha nang
canh tranh cho céac co s& san xuat monomer tai Lién bang
Nga (nhu Nha méy san xuat polymer Angarsk), ciing nhu cho
viéc bao quan va van chuyén cac san pham xang la can thiét.

TU két qua nghién cdu [1], viéc thay thé cac nhom
tertbutyl trong hgp chat ionol bang cac nhém thé
1-adamantyl c6 kich thudc I16n da lam tang hoat tinh Uc
ché ctia hgp chat phenol. Trong nghién cu nay, nhom tac
gia da téng hgp va nghién cliu thuc nghiém hoat tinh Gc
ch& moét s6 dan xuat adamantyl phenols ctia pyrocatechol
va hydroquinone (cac hgp chat phenol c6 chiia 2 nhom OH
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trong phan td). Vi cac sdn phdm diéu ché dugc sé cé cau
tric tuong tu TBPC va cac dan xudt cia né nén sé co hiéu
qua Uc ché cao trong qua trinh ché bién pyrocondensate.

2. Thuc nghiém
2.1. Muc dich nghién ciu

Nghién ctru kha nang cla cac dan xuat adamantyl
phenols dugc téng hgp tu 2-hydroxyphenol va
4-hydroxyphenol U ché sy tao can polymer xay ra dudi
tdc dung cua nhiét dé cao trong qua trinh ché bién
pyrocondensate. Dua trén két qua thuc nghiém dua ra cac
gia thiét vé co ché hoat dong cla cac hop chat adamantyl
phenols dugc nghién ctu.

2.2. Déi tuong nghién ciru

Nhom tac gid da st dung cac hop chat 3,5-di-(1-
adamantyl)-2-hydroxyphenol, 2,5-di-(1-adamantyl)-
4-hydroxyphenol, 4-tert-butyl-2-hydroxyphenol,
2-hydroxyphenol, 4-hydroxyphenol @€ nghién ciu hoat
tinh Gc ché qua trinh tao can polymer khi gia nhiét san
pham pyrocondensate.

Pédanhgidhoattinh ticchécliacdchgpchatadamantyl
phenols, nhém tac gia da sir dung pyrocondensate tai thap
chung cat pyrocondensate K27 trong day chuyén céng
nghé ctia Nha may san xuat polymer Angarsk (viét tat la
K27) lam d6i tugng nghién ctu. Thanh phan héa hoc cla
K27 (Bang 1) dugc xac dinh béi Trung tam Nghién cutu
Khoa hoc clia Nha mdy san xudt polymer Angarsk bang
phuong phap sac ky st dung cét Hewlett Packard-5MS
(dai 30m, duang kinh trong (ID) 0,25mm) va st dung ¢ s&
di liéu cta Lién hop Loc héa dau Angarsk.

Pyrocondensate K27 |a sdn phdm ctia qua trinh nhiét
phan hydrocarbon phan doan xang va dugc st dung lam

Bding 1. Cdc cdu turkhdng no chil yéu trong K27, % khdi luigng

Cau tlr % khdi lugng
2-methyl-butene-2 0,02
cis-pentene-2 0,31
trans-pentene-2 0,83
Isoprene 0,24
Cyclopentene 0,91
3-ethyl-pentene-1 13,86
Hexene 0,79
Hexadiene 0,80
Styrene 5,40
Dicyclopentadiene 4,11

nguyén liéu dé san xudt benzene. Thanh phan hoa hoc ctia
K27 c6 thé thay d6i phu thudc vao nguén nguyén liéu va
cac diéu kién van hanh qua trinh nhiét phan hydrocarbon.
Thanh phan héa hoc clia K27 thudng dugc kiém soat theo
mot s6 thong s6 chinh sau: ham lugng hydrocarbon C - C,
dao déng trong khoang 70 - 80%, trong dé ham lugng
benzene khoang 44 - 52% khaoi lugng, cac hap chat khéng
no < 30% khéi lugng.

Thanh phan phéan doan clia K27 dugc xac dinh bang
thiét bi <KAPH-JIAB-03» dua theo phuang phap [5] va dugc
thé hién trong Bang 2.

2.3. Cdc hop chdt phenol dugc sir dung

Nhém tac gid da dung TBPC - chat Uc ché cong nghiép
hién dang dugc st dung tai Nha may san xudt polymer
Angarsk trong vai trd chat tic ché so sanh. Hop chat TBPC
€6 mau tréng, dé€ lau ngay ngoai khong khi sé bi oxy héa va
chuyén sang mau vang nhat, tan rat tét trong n-butanol, tan
tuong déi tot trong pyrocondensate va khéng tan trong nudc.

Cachgpchatadamantyl phenolsstrdung trong nghién
cltu nay dugc téng hop bdi nhém tac gid tai Vién Hoa hoc
va Cong nghé Hoa hoc thudc Vién Han lam Khoa hoc Lién
bang Nga, chi nhanh Siberia theo cac phuong phap [6, 7].
Nguyén liéu dé téng hgp cac dan xuat adamantyl phenols
la 2-hydroxyphenol, 4-hydroxyphenol, adamantanol-1,
1-bromo-adamantane, trifuoroacetic acid (TFA).

3,5-di-(1-adamantyl)-2-hydroxyphenol (35DA2HP)
(Hinh 1a) dugc téng hop bang cach nung néng hén
hgp 2-hydroxyphenol, 1-adamantanol va 1-bromo-
adamantane véi ty 1é mol = (1: 2: 0,15) & nhiét d6 180°C
trong 15 gid trong thiét bi chiu ap suat bang thép khéng
gi[6]. San pham 35DA2HP dugc két tinh tir methanol. Phan
ung dugc thuc hién khéng can xuc tac va dung moi vai
hiéu suat cao (83%). Hop chat 35DA2HP la tinh thé mau

AR

.
(a) (v)
3,5-di-(1-adamantyl)-2-hydroxyphenol ~ 2,5-di-(1-adamantyl)-4-hydroxyphenol

(35DA2HP) (25DA4HP)
Hinh 1. Cdu tric cda cdc hop chdt di-adamantylphenols

Bding 2. Thanh phdn phan doan cia K27 duc xdc dinh bdng thiét bi “APH-/IAB-03"

Nhiét d6 chung cét (°C)
Piém khai soi 10 20 30 40
48 79,5 82,5 85,0

86,5

% thé tich pyrocondensate K-27

50 60 70 80 90
89,5 93,5 100 118 149

97,5
179,5
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trang c6 cong thic phéan ti C, H,,0,, nhiét d6 néng chay
245 - 247°C, tan rat t6t trong n-butanol va pyrocondensate.

2,5-di-(1-adamantyl)-4-hydroxyphenol (25DA4HP)
(Hinh 1b) dugc diéu ché bang cach khuady va dun hén
hop 4-hydroxyphenol, 1-bromo-adamantane va TFA vd&i
ty 1& mol = (1: 3: 13) trong 20 gi&. H6n hgp san pham
dugc hoa véi chloroform va sau dé pha hitu co dugc tach
ra, rifa bang nuéc va lam kh6 nuéc bang MgSO, khan.
Chloroform sau d6 dugc lam bay hai bang thiét bi cé quay
chan khéng (rotary evaporator). Phan can con lai dugc
hoa tan bang dioxane. Loc va lam khé phan chat rén tao
thanh sé thu dugc san pham 25DA4HP véi hiéu suat 76%
[6]. Hop chat 25DA4HP la tinh thé mau trdng c6 cong thic
phan tu C,H,0, cd nhiét d6 néng chdy 311 - 314°C, tan
rat tot trong n-butanol va pyrocondensate.

2.4. Phuong phdp nghién citu hoat tinh ic ché cia
adamantylphenols

Dé xac dinh hiéu qua Uc ché cla cac dan xuat di-
adamanty! di-hydroxybenzene, nhém tac gid da st dung
phuong phép Budarov [8] d€ xac dinh ham lugng can
polymer tao thanh sau qua trinh gia nhiét pyrocondensate
trong trudng hop cé st dung chét Gc ché va khong
st dung chat tc ché. Ngoai ra, hiéu qua Uc ché clia cac
hgp chat adamantyl phenols con dugc nghién ctu bang
phuong phap xéac dinh chi s6 iodine clia pyrocondensate
K-27 [9] trudc va sau qua trinh gia nhiét.

Quy trinh tién hanh thi nghiém va céc cong thic xac
dinh hiéu qua Uc ché theo hai phuang phap trén dugc
trinh bay trong nghién cudu [1].

3. Két qua va thao luan

Trong nghién ctu nay, ham lugng cdn polymer va chi
sO iodine la gid tri trung binh clia 4 thi nghiém song song
VGi su sai s6 trong pham vi cho phép nhu trong nghién
ctiu [1]. Cac budc tién hanh thi nghiém dugc thuc hién
theo céc phuong phap chudn (GOST 8489-85 va GOST
2070-82) cua Lién bang Nga. Cac phuang phéap trén dang
dugc st dung tai Nha may san xuat polymer Angarsk dé
xac dinh hoat tinh cla cac chat Gc ché trong qua trinh
nghién ctiu va ing dung thuc tién.

Cac dan xudt adamantylpyrocatechol va
adamantylhydroquinone tan tét trong pyrocondensate
K27 nén c6 thé hoa tan truc ti€p ma khéng can dung dung
moi phu trg n-butanol. Day la mét uu thé clia cac hop chat
trén so va&i cac chat tc ché cong nghiép hién dang dugc
st dung (thudng st dung n-butanol dé hoa tan ionol va
TBPC trudc khi hoa véi pyrocondensate).
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Két qua thuc nghiém cho thdy trong trudng hgp khéng
st dung chat tic ché ham lugng can polymer c6 trong
pyrocondensate K27 sau qua trinh gia nhiét & (130 + 1)°C
la 228mg/100cm?. Khi st dung chat tc ché TBPC, lugng
can nay da gidm dang ké xudng con 70 - 137mg/100cm?.,
Theo két qua trén Hinh 2, ham lugng can polymer tiép tuc
giam manh xuéng con 24 - 125mg/100cm? khi st dung
3,5-di-(7-adamantyl)-2-hydroxyphenol (35DA2HP). Diéu
nay ching t6 35DA2HP hiéu quéa hon TBPC trong viéc kim
ham phan Uing tao can polymer xay ra trong qua trinh gia
nhiét pyrocondensate K27.

Hinh 3 cho thdy hoat tinh Uc ché ctia 35DA2HP vugt
xa tinh chat tuong tu clia chat tc ché so sanh TBPC. Trong
khodang néng d6 0,01 - 0,05% khoi lugng (ppmw), hiéu qua
Uc ché ctia 35DA2HP dao ddng tu 45 - 90%, trong khi d6
hiéu qua tc ché ctia TBPC dat khoang 40 - 70%. Hiéu qua
Uc ché cla hai hgp chat trén déu tang khi tang néng dé
cla chung trong pyrocondensate K27 va 8 moi néng do
trong khoang thir nghiém hiéu qua tic ché ctia 35DA2HP
déu cao haon tinh chat tuong ting clia chat tc ché TBPC.
Can nhan manh rang, 8 ndng d6 0,02% khéi lugng, hiéu
qua Uc ché cta 35DA2HP dat 70%, cao han hiéu qua uc
ché ctia TBPC dat dugc tai moi diém trong khoang néng
do6 dugc nghién cuu.

160
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Hinh 2. Ham lugng cdn polymer tao thanh trong pyrocondensate K27 khi st dung TBPC
va 35DA2HP
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Hinh 3. Hiéu qua tic ché cia TBPC v 35DA2HP
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Bding 4. Chi s iodine ctia pyrocondensate K27 khi st dung TBPC va 35DA2HP

Chi sé iodine (Z) clia pyrocondensate khi sit dung chat tic ché & cac néng d6 khac nhau

Chatucché  Nhiét dé (°C)
0,01 0,015 0,02
20**
TBPC 130%** 40,7 48,1 52,8
35DA2HP 130%+* 436 52,9 59,4

(% khéi lugng)

0,025 0,03 0,035 0,04 0,045 0,05

77

18
54,1 57,5 57,8 58,2 58,1 57,8
61,9 65,1 66,4 68,9 68,9 70,8

(SI*: Chi sd'iodine ctia pyrocondensate khi khdng st dung chdt tic ché, **: Chi sd iodine ctia pyrocondensate truGc khi gia nhiét, ***: Chi sd'iodine ctia pyrocondensate sau khi gia nhiét ¢ 130°C

Két quatrong nghién ctu [1] cianhom tac gia cho thay
xac dinh chi s6 iodine clia pyrocondensate la mot phuong
phap doc lap véi phuong phap xac dinh ham lugng can
polymer thuc té tao thanh trong pyrocondensate sau qua
trinh gia nhiét va la phuogng phap rat hiéu qua trong viéc
nghién ctru hoat tinh tic ché clia cac hgp chat hiru ca khéc
nhau bdi sy chinh xac va don gian trong qua trinh thuc
hién. Vi vay, trong nghién clu nay, nhom tac gia da xac
dinh chi s6 iodine clia pyrocondensate K27 khi nghién
ctu hoat tinh tc ché ctia TBPC va 35DA2HP. Két qua thuc
nghiém dugc trinh bay trong Bang 4.

R6 rang rang néu qua trinh tao can polymer xay ra cang
manh thi ham luong cac hgp chat chuabao hoa con laitrong
pyrocondensate K27 sau qua trinh gia nhiét sé cang thap
va nguac lai. Mat khac, chi sé iodine la dai lugng déc trung
thé hién ham lugng cac hap chat chua bao hoa c6 trong
pyrocondensate K27 néi riéng va hén hgp hydrocarbon noi
chung. Do do, chi s6 iodine clia pyrocondensate K27 sau
qua trinh gia nhiét cang thap thi hoat tinh Uc ché cta hgp
chat dugc sirdung cang kém va nguac lai.

TU Bang 4 cho thdy chi sé iodine clia pyrocondensate
K27 trudc khi gia nhiét la 77mg iodine/100mg K27. Tuy
nhién, sau qua trinh gia nhiét & (130 + 1)°C trong thdi gian
1 gi& va khéng st dung chat tc ché thi chi sé iodine clia
pyrocondensate K27 da giam dang ké xuéng con 18mg
iodine/100mg K27. Biéu nay chiing td moét lugng 1én cac
hgp chat khong no da bi polymer hoa dudi tac dung cla
nhiét dé cao va tao thanh can polymer. Két qua nay cling
phu hop véi céc s6 liéu vé ham lugng can polymer thuc
té tao thanh trong pyrocondensate K27 truéc va sau qua
trinh gia nhiét (Hinh 2).

Khi s& dung chat tc ché cong nghiép TBPC chi sé
iodine cta pyrocondensate K27 sau qua trinh gia nhiét da
tang lén dang ké so vai khi khéng st dung chat Gc ché va
dat 40,7 - 57,8mg iodine/100mg K27. S6 liéu nay cho thay
TBPC ngdn chdn kha hiéu qua qua trinh tao can polymer
ti cdc hgp chat khéng no ¢6 trong pyrocondensate K27.
Chi s iodine cta pyrocondensate K27 khi sir dung chat tic
ché& 35DA2HP trong vai trd chat Uc ché da tang rat dang ké
va dao dong trong khodng 43,6 - 70,8mg iodine/100mg
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Hinh 4. Hiéu qud c ché ciia TBPC va 35DA2HP xdc dinh béng chi s iodine
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Hinh 5. Ham lugng ciin polymer trong K27 khi st dung TBPC va 25DA4HP

K27,va vugt qua cac gid tri dat dugc khi sir dung TBPC &
cac néng dé tuang ung. Tai ndbng d6 0,05% khoi lugng chi
s6 iodine khi st dung 35DA2HP la 70,8mg iodine/100mg
K27 va xap xi gan bang chi sé iodine clia pyrocondensate
trudc khi gia nhiét. TUr cac s6 liéu thuc nghiém trén co thé
thay rang 35DA2HP da bdo vé ~90% céac hgp chat chua
bdo hoa cé trong pyrocondensate K27 khdi phan ung
polymer héa khéng mong muén dudi tac dung cla nhiét
do6 cao trong qua trinh gia nhiét.

Hiéu qua Uc ché ctia TBPC va 35DA2HP xac dinh dua
trén chi sé iodine (Hinh 4) cho thdy cac s6 liéu nay sai léch
khong dang ké so vai cac s6 liéu da xac dinh bang phuong
phap [8]. Su sai léch két qua gita hai phucong phap la
khéng dang ké va dao dong trong khoang 0,4 - 4,3%.

Tom lai, s6 liéu thuc nghiém dugc xac dinh bang
hai phuong phap doc lap da chiing minh rang hgp chat
35DA2HP hiéu qua hon chat Uc ché cong nghiép TBPC
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trong viéc ngan chan phan ting polymer héa céc hgp chat
khong no thuong xay ra khi gia nhiét pyrocondensate K27
3 (130 % 1)°C. Trong khodng néng dé 0,02 - 0,05% khai
lugng hiéu qua tc ché ctia 35DA2HP dat 70 - 90% va cao
hon tinh chat tuong ing cia TBPC trung binh tir 10 - 20%.

So va&i 35DA2HP thi hop chat 2,5-di-(71-adamantyl)-
4-hydroxyphenol (25DA4HP) thé hién hoat tinh Uc ché
thap hon dang ké. Trong khodng nong d6 0,01 - 0,05%
khéi lugng ham lugng can polymer tao thanh trong
pyrocondensate K27 sau qua trinh gia nhiét khi s& dung
25DA4HP dat gia tri rat cao va bién d6i trong khoang 124
- 160mg/100cm? K27. Ngugc lai, khi sit dung TBPC ham
lugng can bdn polymer trong pyrocondensate K27 giam
xuéng chi con 70 - 137mg/100cm? K27 (Hinh 5).

Két qué Hinh 5 cho thay khi s&r dung 25DA4HP ham
lugng can polymer gidam rat nhanh tir 160mg/100cm? (3
néng d6 0,01% khai luong) xuéng dé€n131mg/100cm? (&
néng dé 0,02% khéi lugng) va 116mg/100cm3(& ndng do
0,03% khoi lugng). Tuy nhién, dai lugng nay c6 xu hudng
tang nhe khi tién hanh gia nhiét pyrocondensate K27 véi
25DA4HP & cac nong dé 0,03, 0,04 va 0,05% khoi luong.
T két qua nay ¢ thé thay rang khi ham lugng 25DA4HP
trong pyrocondensate K27 tang lén thi chat Uc ché nay
da khong tham gia hiéu qua vao qud trinh kim ham phan
Ung tao can polymer. Nhom tac gia nhan dinh rang khi
3 nong do cao thi moét luong cac géc phenoxyl sinh ra
tu 25DA4HP da tham gia vao cac qua trinh phu khong
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Hinh 6. Hiéu qua tic ché ciia TBPC va 25DA4HP xdc dinh bang ham lugng can polymer

mong muén (Vi du tham gia vao phan Gng gilra hai géc
phenoxyl: PhO" + Ph,0" — Ph,0-OPh), do d6 hiéu qua tc
ché da gidm dang ké.

Hiéu qua Uc ché phan Gng tao can polymer khi su
dung 25DA4HP trong qua trinh gia nhiét pyrocondensate
K27 dugc trinh bay trén Hinh 6. RO rang, trong khoang
néng d6 0,01 - 0,05% khéi lugng hiéu qua Uc ché cua
25DA4HP tuong doi thap va dao déng trong khoang
30 - 49%. Trong khoang néng dé thap 0,01 - 0,03% khai
luong, hiéu qua Gc ché ctia 25DA4HP tang nhanh tir 30%
I&n 49%, sau d6 giam nhe xudng dén 45% khi tang néng
dd cla chat tic ché dén 0,05% khéi lugng. Cac s6 liéu nay
cling phu hgp vai cac két qua thuc nghiém dugc xac dinh
bang phuong phép chi sé iodine clia pyrocondensate K27
(Bang 5 va Hinh 7). Céc sé liéu trong Bang 5 cho thay chi
s6 iodine khi stt dung 25DA4HP trong vai trd chat Uc ché
da tang tur 35,4mg/100cm? [én dén 47,0mg/100cm? trong
khoang néng d6 0,01 - 0,03% khéi lugng. Khi tdng néng
d6 chat Uc ché 1én 0,035 - 0,05% khoi lugng chi s6 iodine
da giam dan dén gia tri 43,7mg/100cm?.

Tu két qua thuc nghiém, nhém tac gia cho rang hiéu
qua Uc ché ctia 35DA2HP cao hon TBPC la do céc yéu t6
sau day:

- Th& nhat, 35DA2HP tan trong pyrocondensate
K27 t6t hon TBPC. G nhiét do phong, d6 tan trung binh
cla TBPC trong pyrocondensate K27 la 48mg/cm? va cla
35DA2HP dat 72mg/cm? (cao gdp 1,5 1an). Thuc té cho thay
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30

Néng d6, % khoi lugng

20 + t t t t t t t
0,01 0,015 0,02 0,025 0,03 0,035 0,04 0,045 0,05

m TBPC X 25DA4HP

Hinh 7. Hiéu qua tic ché ciia TBPC va 25DA4HP xdc dinh bdng chi sé iodine

Bding 5. Chi s iodine ctia pyrocondensate K27 khi st dung TBPC va 25DA4HP

Chat tc Nhiét dé
ché (°C)
0,01 0,015 0,02
20**
csi* 130
TBPC 130%** 396 47,9 52,1
25DA4HP 130%** 354 384 41,9

Chi sé iodine (Z, mg/100cm?) ciia pyrocondensate khi stt dung chat tic ché & cac néng dd khac

nhau (% khdi lugng)

0,025 0,03 0,035 0,04 0,045 0,05
76,5
17
53,7 56,9 57,2 57,0 56,7 57,7
44,7 47,0 45,8 45,4 44,6 43,7

(SI*: Chi sd'iodine ctia pyrocondensate khi khdng sit dung chdt tic ché, **: Chi sd iodine ctia pyrocondensate truGc khi gia nhiét, ***: Chi sd'iodine ctia pyrocondensate sau khi gia nhiét ¢ 130°C
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Hinh 8. S0 d6 phdn img cdia TBPC va 35DA2HP vdi gdc tu do alkyl trong giai doan khéi diém
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Hinh 9. Phan iing ciia cdc gc phenoxyl vdi géc tu do alkyl va su chuyén hda thanh dang quinone

2%‘”*? i

(1
Hinh 10. Phdn ting tdi t6 hgp 0-0 giiia cdc goc phenoxyl durgc tao ra tir TBPC
VGi cac hgp chat c6 ciu tric tuong tu nhau thi chat nao tan
tét hon trong pyrocondensate sé cé hiéu qua Uc ché cao hon
va ngugc lai. Nguyén nhan la d6 tan cao thi hé “chat Uc ché va
pyrocondensate” sé la hén hgp dong nhat hon va tao diéu kién

thuan lgi cho phan Uing gitia chat tc ché va cac goc tu do (free

radicals) sinh ra tir cdc hop chat chua bao hoa c6 trong
pyrocondensate. Cac nghién ctiu [10, 11] da chi ra rang
phan ting gilra chat Uc ché va cac goc tu do alkyl (alkyl
radicals) thudng 1a phadn tng déng thé. Trong thuc té
khi st dung TBPC tai Nha may san xuat polymer Angarsk
ngudi ta thudng dung dung méi bé trg n-butanol dé
tang tinh tan clia chat Uc ché trong pyrocondensate va
tang hiéu qua cla qua trinh Gc ché.

Cac nghién cttu [1, 12] cho thay trong phan ti cac
hgp chat dang phenol vi tri tuang d6i clia cac nhom
thé kich thudc 16n so vai cac trung tdm phan Uing (cac
nhom OH) dong vai tro rat quan trong va anh hudng
dang ké dén su thay déi hoat tinh Uc ché. Déi véi cac
hop chat dang pyrocatechol do hiéu (ing day clia cac
nhom thé no nhu tert-butyl hodc adamantyl nén nang
luong lién két O-H ctia nhdm OH nam bén canh nhom
thé thap han nang luong lién két cia nhom O-H con
lai [13, 14]. Do d¢, khi st&r dung TBPC va 35DA2HP qua
trinh Uc ché & giai doan khéi diém dugc mé ta nhu
Hinh 8.

DaGi véi cac hop chat dang pyrocatechol trong giai
doan tiép theo nguyén t& hydro clla nhém OH con
lai trong g6c phenoxyls (I va Il) thuong sé phan tng
vGi géc tu do R’ va tao thanh g6c phenoxyl hai tam
(I-a va ll-a). Vi cac electron trén hai nguyén t oxy va
vong benzene trong géc phenoxyl (I-a va ll-a) ¢6 thé
dich chuyén qua lai (delocalization of electrons) nén
sé chuyén hoa thanh hgp chat dang ortho-quinone
(I-b va ll-b) (Hinh 9). So vd&i cac hop chat phenol ban
dau kha nang phan ting cla cac hop chat dang ortho-
quinone véi cac goc tu do alkyl R’ (alkyl radicals) manh
haon [14].

Vay tai sao 35DA2HP lai c6 hiéu qua Utc ché cao
hon TBPC? Yéu t6 nao da tao nén su khac biét vé hoat
tinh tc ché gitia hai hop chat trén?

So sanh cau trdc cda 35DA2HP va TBPC, nhom
tac gia nhan dinh rang yéu té tao nén su khac biét vé
hoat tinh Uc ché cta 2 hgp chat trén chinh la nhom thé
6 kich thudc cong kénh T-adamantyl tai vi tri ortho-
(so vGi nguyén ti oxy mang dién t tu do) trong goc
phenoxyl (Il) dugc sinh ra tu phan t& 35DA2HP ban
dau. Déi vai cac hgp chat phenol, ngoai phan tng
chinh mang lai hiéu qua tc ché cao dugc miéu ta trén
Hinh 8 va 9 thi cac géc phenoxyl con c6 thé tham gia
vao phan Uing tai t6 hgp 0-0 khéng mong muén.

Dé dang nhan thay nguyén tl oxy mang dién t
tu do trong g6c phenoxyl (1) sinh ra trong giai doan
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Hinh 11. So d6 tdi t& hap 0-0 gidia cdc goc phenoxyl dugc tao ra tir 35DA2HP

khai diém tu TBPC khéng dugc che chdn bdi cac nhém
thé kich thudc 16n nén phan ting tai té hop 0-0 sé xay ra
dé dang. Qua trinh khdng mong muén nay da st dung
mot lugng géc phenoxyl (1) dé tao thanh san pham (Ill)
(Hinh 10) vai lién két O-O va céc hgp chat nay khéng
c6 kha nang tautomer hoa thanh hop chat dang ortho-
quinone.

Khitang néng dé TBPC, mat dé cac géc tudo phenoxyl
(I) trong pyrocondensate cang cao va su va cham gilfa cac
g6c phenoxyl (1) xay ra véi xac suat cao hon nén phan tng
ti t6 hogp 0-0 sé xay ra cang nhanh hon. Vi vay, mét lugng
I6n chat Uc ché da khong tham gia hiéu qua vao qua trinh
ngan chdn phan Uing tao can polymer lam cho hiéu qua tc
ché khéng tang. Diéu nay hoan toan phu hgp vai két qua
thuc nghiém dugc trinh bay trén Hinh 3.

Nguoc lai, phan Ung tai t6 hgp O-O gilla 2 g6bc
phenoxyl (Il) dugc tao ra t 35DA2HP trong giai doan khai
diém kho xdy ra do hiéu Uing khéng gian clia cdc nhém
adamantyl c6 kich thudc cong kénh & vi tri ortho- so véi
nguyén ti oxy mang dién ti ty do (Hinh 11).

Nha hiéu Uing khong gian tao ra bdi nhém adamantyl
& vi tri ortho- da gop phan bao vé cac g6c phenoxyl (1)
khoi phan Ung tai t6 hap 0-0O, do dé ching da tham gia
hiéu qua vao giai doan tiép theo clia qua trinh c ché theo
56 d6 dugc miéu ta trén Hinh 9 dé tao thanh cac hop chat
dang ortho-quinone c6 hoat tinh tc ché cao han. Nhom
tac gia cho rang, day chinh la yéu t6 da lam cho 35DA2HP
¢6 khad ndng kim ham qua trinh tao cdn polymer khi gia
nhiét pyrocondensate K27 & nhiét d6 cao hiéu qua hon
chat tc ché TBPC.

Qua trinh téng hgp va so sanh cac s6 liéu thuc nghiém
nhan dugc ti cdc nghién ctu vé hiéu qua Uc ché clia cac
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dan xuat di-adamantylphenol trong [1] va di-adamantyl
di-hydroxybenzene trong bai viét nay cho thay rang:

- DG6i v6i pyrocondensate K20: Hop chat 2,6-di-(1-
adamantyl)-4-metylphenol thé hién hiéu qua Uc ché cao
hon rat nhiéu so véi cac hgp chat c6 cau tric tuong tu nhu
ionol - chat tic ché dang dugc st dung vai quy mé cong
nghiép tai Nha may san xuat polymer Angarsk;

- Doi vGi pyrocondensate K27: Hop chat 35DA2HP
thé hoat tinh Uc ché cao gap 1,2 - 1,3 lan hoat tinh cda
chat tc ché cong nghiép TBPC;

- Haichat tc ché dang phenol - 2,6-di-(1-adamantyl)-
4-metylphenol va 35DA2HP - ¢6 thé dugc sir dung dé thay
thé&ionol va TBPC. Viéc ing dung hai hgp chat nay sé dem
lai hiéu qua kinh té€ cao hon cho cac nha may loc héa dau
tai Lién bang Nga, cu thé |a tai Nha may san xuat polymer
Angarsk.

4. Két luan

K&t qua nghién ctu hoat tinh Uc ché hai hop chat
35DA2HP va 25DA4HP trong diéu kién phong thi nghiém
chiing minh rang 35DA2HP c6 hiéu qua rat cao trong
viéc Uc ché qua trinh tao can polymer khi gia nhiét
pyrocondensate K27 cta Nha may san xudt polymer
Angarsk. Hiéu qua uc ché ctia 35DA2HP dat gia tri 70 -
90% vé&i néng dé 0,02 - 0,05% khoi lugng va cao han 10
- 20% so vai chat tic ché TBPC dang dugc st dung tai Nha
may san xuat polymer Angarsk. K&t qua nghién ctiu cho
thay viéc st dung hop chat 35DA2HP thay thé chat uc ché
dang st dung sé mang lai hiéu qua kinh t& cao cho Nha
mMAdy va cac co s& san xudt tuong tu tai Lién bang Nga.

TU két qua thuc nghiém, nhém tac giad da dua ra gia
thiét vé co ché hoat dong cuta hai chat tc ché 35DA2HP
va TBPC phu hagp véi két qua thuc nghiém cé dugc bang
phuong phap xac dinh ham lugng can polymer thuc té
tao thanh va bang chi sé iodine ctia pyrocondensate.

V6i cac uu diém nhu hiéu qua Uc ché cao, kha ning
hoa tan t6t trong méi trudng pyrocondensate va nguén
nguyén liéu la phan doan CPD-DCPD c6 trong cac san
pham clia cac nha may ché bién dau thi hgp chat 35DA2HP
c6 thé sé mang lai hiéu qua cao cho céac co s& ché bién dau
nhu Nha may Loc ddu Dung Quat cling nhu cho qua trinh
6n dinh céc sdn phdm xdng dau tai Viéet Nam. D€ danh
gia chinh xac vé hiéu quéa uc ché ciing nhu hiéu qua kinh
té khi st dung 2,6-di-(1-adamantyl)-4-metylphenol va
35DA2HP can phai thuc hién cac thi nghiém trén cac san
pham cu thé dugc san xuat tai Viét Nam.
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Inhibition of polymer formation in processing of liquid pyrolysis
products by di-adamantyl derivatives of di-hydroxybenzene

Do Chiem Tai', Dam Thi Thanh Hai’, A.F. Gogatov? W.A. Sokolenko?
'Petrovietnam University

2A.E Favorsky Irkutsk Institute of Chemistry, Russian Academy of Sciences
3Institute of Chemistry and Chemical Technology, Russian Academy of Sciences

Summary

The experimental results indicated that the compound 3,5-di-(1-adamantyl)-2-hydroxyphenol was a highly ef-
fective inhibitor in processing liquid pyrolysis products (pyrocondensate). In laboratory conditions the phenolic com-
pound very effectively inhibited the formation of polymer deposits formed from unsaturated compounds in pyrocon-
densate K-27. On pyrocondensate K-27, the inhibitory effectiveness of 3,5-di-(1-adamantyl)-2-hydroxyphenol varied
from 45 - 90% in the concentration range of 0.01 - 0.05% of mass. The figures are about 1.2 - 1.3 times higher than
that of the inhibitor 4-tert-butyl-2-hydroxy-phenol which is used for stabilising liquid pyrolysis products of Angarsk
Petrochemical Complex in the Russian Federation. The experimental data showed that the new inhibitor should be
used in the concentration range of 0.02 - 0.04ppmw to get the highest economic and inhibitory effectiveness.

Key words: Adamantylphenol derivatives, phenolic compounds, polymerisation inhibitors, polymerisation reaction, pyrocon-
densate, inhibitory effectiveness, inhibitory activity.
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