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Toém tat

Bai bdo gidi thiéu nghién citu khd ndng téng hop chat trc ché dang nitrolignin dé t'c ché qud trinh polymer héa cdc
sanphdm1éng (pyrocondensate) ciia qud trinh nhiét phdn hydrocarbon phédn doan xdng tai Nha mdy san xudt polymer
Angarsk, Lién bang Nga. Nitrolignin duoc téng hop bang phuong phdp nitro héa kraft-lignin tirhén hop natrium nitrite
va natrium nitrate. Két qud thuc nghiém cho thdy nitrolignin kim hdm qud trinh polymer héa cdc hop chdt khéng no cé
trong pyrocondensate hiéu qud hon ionol (2,6-di-tert-butyl-4-methylphenol) - chdt irc ché dang duoc sirdung taité hop

“EP-300” ctia Nha mdy sdn xudt polymer Angarsk.

1. Giéi thiéu

Phan Ung trung hop co vai trd rat quan trong trong
san xudt polymer. Tuy nhién, day lai Ia phan tng khéng
mong mudn xay ra trong qua trinh san xuat, van chuyén va
[uu trt monome (ethylene, propylene, butadiene, stirene)
c6 d6 tinh khiét cao. Dudi tac dung ctia nhiét dé (nhat la
& nhiét do cao), cdc monome tham gia phan Ung trung
hagp tao thanh cac polymer, lang dong trén bé mat thiét bi
trong day chuyén céng nghé va dudng 6ng dan; lam giam
kha nang hoat dong cla thiét bi, giam chat lugng va hiéu
qua kinh té ctla Nha may san xuat [1]. Do d6, ngan chan
hodc gidam thiéu kha nang xay ra qua trinh polymer hoa la
van dé quan trong trong nganh céng nghiép héa dau va
san xuat monome [2].

Pé thuc hién muc dich nay, cac nha may tai My,
Lién bang Nga thuéng sir dung chat Gc ché qua trinh
polymer hoa (con goi la inhibitor). Cac chat nay sé phan
Ung vaGi cac gbc tu do, tao thanh hgp chat thap phan
tl hodc cac goc tu do khac khéng c6 kha nang tham
gia vao phan (ng trung hop. Hién nay, trén thé gigi
s6 lugng chat e ché dugc nghién clu va dé xuat ung
dung rat Ién. Tuy nhién, thuc té s& dung chat uc ché
trong cac nha may san xuat tai Lién bang Nga nhiéu
nam qua cho thay, cac hgp chat dang phenol la chat tc
ché& phé bién nhat, c6 hiéu qua tc ché va khd nang canh
tranh cao [1, 3, 4, 5].
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Theo nghién ctru ctia Nha may Angarsk, chi phi dé
e ché qua trinh polymer héa chiém khodng 6% téng
chi phi san xudt monome [6]. Vi vdy, ngudi ta thudng
tim kiém cac hop chat cé hoat tinh Gc ché cao, gia thanh
ré, dé gidm chi phi va nang cao hiéu qua kinh té. Trong
do, cac nha nghién cttu hudéng su quan tam dén viéc su
dung céc san pham phu hodc chat thai ctia mét s6 nha
may san xuat khac.

Kraft-lignin (KL) la chat thai ciia qua trinh ché bién gb
va san xuat cellulose véi thanh phan héa hoc la polymer
dang phenol. Kraft-lignin dugc coi la nguén nguyén liéu
tai tao tiém nang (vdi gia thanh thap) cho qua trinh téng
hap cac hgp chat dang phenol c6 hiéu qua tc ché (hoat
tinh Gc ché) cao, dac biét la & Lién bang Nga, noi cé nguén
tai nguyén riing rat phong phu.

Trong bai bdo nay, nhém tac gia trinh bay qua trinh
téng hgp chat tc ché ¢ hiéu qué cao dang nitrolignin
tu kraft-lignin bang hén hgp natrium nitrite va natrium
nitrate; két qua danh gia thuc nghiém hiéu qua tic ché cua
san pham trén san pham ldng pyrocondensate.

2. Thuc nghiém
2.1. Béi tuong, phuong phdp téng hop nitrolignin

Trong nghién ctu nay, nhom tac gia tién hanh thuc
nghiém va danh gia hoat tinh Uc ché qua trinh polymer
héa dudi tac dong clua nhiét dé cao cla hogp chat
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nitrolignin trén pyrocondensate K-27. Béi tugng nghién
ctiu: pyrocondensate thudc thap chung cat K-27 cia Nha
may san xudt polymer EP-300 thudc t6 hgp Nha may loc
héa dau Angarsk, Tp. Angarsk, Lién bang Nga (goi tat la
K-27). Cac tinh chat co ban clia pyrocondensate K-27 dugc
trinh bay trong Bang 1:

Phuong phéap téng hgp nitrolignin: tron mot lugng
nhat dinh kraft-lignin v6i dung dich hén hgp mudi
natrium nitrite va natrium nitrate (ty 1é mol cGia natrium
nitrite va natrium nitrate la 1:1). Dun hén hgp trén bép hoi
nudéc va gilr nhiét dé phan ng & 40 - 50°C trong thoi gian
1 gi& (trong qua trinh dun khéng khudy hén hgp dé tranh
hién tugng tao bot). Sau dé, lam ngudi hdn hgp & nhiét do
phong, loc va sdy kho nitrolignin.

2.2. Ddnh gid khd néng t'c ché qud trinh polymer héa

Phuong phép dinh lugng danh gia hoat tinh Gc ché
qua trinh polymer héa cac hgp chat khéng no co trong
pyrocondensate la so sanh khoi lugng polymer tao thanh
sau qua trinh xt ly nhiét trong trudng hgp s dung chat tc
ché vai trudng hap khong sir dung. Qua trinh thuc nghiém
dugc thuc hién trén may “MOC-77M” theo Tiéu chuan FOCT
8489-85 cua Lién bang Nga “Phuong phap xac dinh ham
lugng nhya theo Bu-da-rov”[7]. Phuong phap nay da duoc
chudn hoéa va ap dung dé danh gia chat luong cac san
pham trung gian trong t& hop Nha may loc dau va san xuat
polymer. Cac thi nghiém dugc tién hanh & diéu kién tuong
tu diéu kién thuc té tai cac nha may loc héa dau.

Thi nghiém mau gém cac budc sau:

- D& 100ml pyrocondensate vao binh phan tng chiu
ap suat, cho thém chat Gc ché vao binh véi khéi lugng
0,01 - 0,05%wt so véi pyrocondensate. Déng kin binh va
dat vao bd 6n nhiét bang dau da dun néng dén nhiét do
130°C. Gilt nhiét d6 6n dinh & muc nay trong 1 gid, sau dé
lay binh ra va lam ngudi téi nhiét d6 phong.

Bdng 1. Tinh chdt vdt ly va héa hoc cta pyrocondensate K-27

TT Danh muc

1 Nhiét do kh&i séi (°C)

2 Nhiét dd (°C) sau chung cét

10% vol

50% vol

97,5% vol

Chi s lodine, g 12/100g pyrocondensate

Khéi lwong phan tlr trung binh

Ham lwong cac hop chét khéng no, % khéi lwong
Thanh phan nhém

(20 ¢ B~ M}

Chu yéu la phan doan Ce - Cqo

- Chung cat pyrocondensate da dé nguéi bang hoi
nudéc & nhiét d6 160°C trén thiét bi “MOC-77M" va do khéi
lugng polymer tao thanh (C).

- Thuc hién thi nghiém song song nhung khéng st
dung chaét tic ché va do khoi lugng polymer tao thanh (C).

- Hiéu qua Uc ché dugc xac dinh bang viéc so sanh
khéi lugng cla polymer tao thanh trong trudng hgp si
dung chat tc ché va khong dling chat tic ché. Hiéu qua tc
ché (E, %) dugc tinh theo céng thic sau:

E(%)=%x100

Trong d6, C va C_ la khéi lugng polymer tao thanh
tuang ting trong mau thir cé chat tic ché va khong cé chat
Uc ché.

3. Két qua va thao luan

Kraft-lignin dugc st dung la chat thai cila Nha may
san xuat gidy va cellulose (Tp. Irkutsk, Lién bang Nga va
cé thanh phan la cac hgp chat phenol cé cau truc gvaesil
(Hinh 1) [8]. Kraft-lignin la chdt ran, mau vang nau va c6 dé
am 5,98%. Thanh phan nguyén td hda hoc clia kraft-lignin
dugc xac dinh bang may phan tich nguyén t6 EuroEA3000
(Badng 2). Ham lugng cdc nhom chic cé trong kraft-lignin
dugc xac dinh bdng phuang phép quang phé dinh lugng
NMR "3C trén may quang phd VXR-500S (Bang 3).

Theo két qua nghién ctu ctia nhém tac gia, cac hop
chat dang phenol dugc chiét xuat ti vo cay va kraft-lignin
chua qua qua trinh cai bién hoa hoc c6 kha nang tc ché
qua trinh polymer héa cac hgp chat khéng no ¢é trong
pyrocondensate K-27 khéng cao [9 - 11]. Vi vay, can phai
cai bién lignin béng cac phuong phap héa hoc dé nang
cao hoat tinh Gc ché clia cac hgp chat dang phenol.

Tai liéu tham khao [12] cho thay c6 rat nhiéu phuong
phap céi bién hoa hoc lignin nhu: nitrozo hoa, nitro hda,
clo héa, oxy hoéa... Trong
nghién ctu nay, dé nang
Pyrocondensate K-27 cao hoat tinh Uc ché cua
48 kraft-lignin, nhém téc gid

da thuc hién phan uUng

80 nitro héa kraft-lignin va
90 téng hop dugc nitrolignin
180 cb cau truc phan tir chia
74 déng thai 2 nhom chic
22 -OH va -NO, dugc gan

truc ti€p vao vong thom
benzene. Cac hgp chat
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Bdng 2. Thanh phdn nguyén t6 cia kraft-lignin ban dau

Nguyén té Ham lwong, % khéi lwgng
C 60,6
H 5,6
S 2,6
(0] 31,2

Bdng 3. Ham lugng cdc nhém chic trong kraft-lignin

Nhém chire Ham lwong nhém chire, % khéi lwgng

C=0+C(O)H 1,3
C(O)OH 3,9
OCH3 17,2
Phenol hydroxyl (OH) 7,6

Cs

CH0
H

Hinh 1. Cdu trac gvaesil caa kraft-lignin

dang phenol va nitrobenzen tc ché qua trinh polymer
hoa cac hgp chat khéng no rat hiéu qua [6, 13, 141. Vi vy,
nhom tac gia cho rang nitrolignin sé c6 hoat tinh Gc ché
cao hon kraft-lignin ban dau.

Co ché phan ing va phuang phap thuc hién qua trinh
nitro héa lignin dugc nghién ctu nhiéu [15, 16]. Cac hén
hop (10% HNO, + 28% H,S0,), dung dich (8 - 10%) HNO,
va hon hgp (HNO, + CH,COOH) thudng dugc si dung
trong vai trd chat tac nhan nitro héa. Trong do, phan tng
lignin véi HNO, dugc sir dung phé bién nhat, mac du c6
mot s6 nhugc diém:

- Strdung acid HNO, c6 kha nang an mon cao;

- Xy ra phan ung phu la phan ting oxy héa lignin va
nitrolignin lam tang dang k& ham lugng nhém carboxyl
(-COOH) trong san pham cudi cung [17] va la nguyén
nhan lam giam hiéu qua Uc ché qua trinh polymer hoa;

- Thairamotlugng I6n cac khi doc hai nhu cac oxide
clia nito va acid HCN.

Trong tai liéu [18, 19], cdc nha nghién clu da dé ra
phuong an nitro hoa lignin bang hén hgp natrium nitrite
va natrium nitrate véi ty 1é mol 1:1 (ky hiéu [a HNN) thay
thé dung dich acid HNO,. Két qua thuc nghiém cho
thay, viéc st dung hén hgp nay da thay déi dang ké
cac tinh chat cta lignin: thanh phan nhém chuc, khoi
lugng phan td, mau sac va ty trong. Cac tac gia ching
minh rang trong phan ng nitro héa bang hén hgp HNN
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téc nhan nitro hoa la géc tu do NO,". Su hinh
thanh géc tu do nay dugc xac dinh bang
phd EPR. Phuang phép nay cho phép tranh
dugc qua trinh oxy hoda tao thanh cdc nhom
-COOH va qua trinh pha v& cac cau truc phan
tl cda lignin.

Trén co s& do, nhém tac gia da thuc hién
qua trinh nitro héa kraft-lignin bang HNN véi
ty 1é khac nhau gitra kraft-lignin va HNN.

Phan Uing xay ra theo so d6 sau [19]:
NaNO, +H,0 == Na*+HNO, +OH -
HNO, == H*+NO,

H*+H,0 == H,0"
H,0" +HNO, == NO*+2H,0

—_—

NO™* + NO3_ -~ NZO4

N,0, == 2NO,

Géc tydo N02° tham gia vao phan tng véi lignin theo
so d6 (Hinh 2):

2 .
CH;0 - H" CH0 NO,
H H
Hinh 2. So d6 phan ung gida kraft-lignin va géc tu do NOZ.

Bang 4 va 5 thé hién hiéu suat phan (ng nitro héa
gitia kraft-lignin va HNN, thanh phan nguyén t6 clia cac
san pham thu dugc (nitrolignin) vai cac ty 1é khac nhau.

So sanh phé hong ngoai clia cac sdn pham thu dugc
vGi phé héng ngoai cla kraft-lignin ban dau, nhém tac
gia thdy c6 su xuat hién ctia peak & 1.520cm™ tuong tng
v6i peak clla nhém -NO, trong vong benzene. Két qua &
Bang 4 va 5 cho thay, hiéu suat nitrolignin cao nhat khi ty
|& kraft-lignin = 1:2, d6ng th&i ham lugng nita trong san
pham thu dugc (NL-2.0) la cao nhéat véi 0,45% khéi lugng.
Su tang hodc giam ty 1é mol gilta kraft-lignin va HNN lam
gidam hiéu suat phan (ng nitro héa va lam gidm ham
lugng nito trong san pham thu dugc.

Qua trinh giam ham lugng nita lién quan dén ty |é
cua kraft-lignin va HNN. Véi cac ty 1é 1:0,5 hodc 1:1,0
ham lugng géc NOZ' tham gia vao phan ung vé&i kraft-
lignin khéng dud. Véi ty & 1:3,0, bén canh phan Ung
nitro hoa, géc¢ NOZ' con tham gia vao phan Uing oxy hoa
khong mong muén véi mach nhénh C, hodc v6i nhém
-OH cua lignin tao thanh cac san pham chléa nhom
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Bdng 4. Hiéu sudt cda nitrolignin (NL) so véi khéi lugng kraft-lignin ban ddu, % khéi lugng

o Ty 18 mol
Mau san pham
Kraft-lignin  NaNO; NaNO;3
NL-0.5 1,0 0,25 0,25
NL-1.0 1,0 0,5 0,5
NL-2.0 1,0 1,0 1,0
NL-3.0 1,0 1,5 1,5

Bdng 5. Thanh phdn nguyén té cda nitrolignin, % khéi lugng

Mau san pham C H N
NL-0.5 63,37 5,56 0,31
NL-1.0 62,02 5,54 0,38
NL- 2.0 61,97 4,81 0,45
NL- 3.0 62,84 5,60 0,30
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0 Néng d6 inhibitor, % mas.
0,01 0,02 0,03 0,04 0,05

Hinh 3. Hiéu qud kim ham qud trinh polymer héa cdc hop chdt
chua bdo hoa cé trong pyrocondensate K-27 cla cdc chdt trc ché
“NL-2.0", “bu-kraft-lignin” va ionol

chic -COOH [12]. Bay la nguyén nhan dan dén su suy
gidm dang ké& hiéu qua Uc ché qua trinh polymer hoa
pyrocondensate.

Nhém tac gia da kiém tra hoat tinh Gc ché qua trinh
trung hgp ctia mau NL-2.0 trén pyrocondensate K-27 qua
2 yéu t6: hiéu suat tao thanh nitrolignin va ham lugng nito
trong san pham thu dugc.

Tinhtanhaysudéngnhatctahdnhgp (pyrocondensate
+ chat tc ché) anh hudng nhiéu dén hiéu qua tc ché qua
trinh polymer hoéa. Trong thuc té, khi s&t dung chat tic ché
dang phenol (vi du nhu 4-tert-butylpyrocatechol) butanol
thudng dugc dung lam dung méi dé€ hoa tan chat tc ché
trude khi hoa vao pyrocondensate dé tang tinh déng nhat
cla hé “hydrocarbon + chat tc ché” [6]. Do nitrolignin tan
khong t6t trong pyrocondensate nén nhom tac gia da su
dung butanol lam dung méi hoa tan trudc khi kiém tra
hoat tinh Uc ché cta mau “NL-2.0".

K&t qua danh gia hoat tinh tc ché cia san phdm “NL-
2.0%, phan chiét butanol ti lignin ban dau“bu- kraft-lignin”

|II

va chat Uc ché so sanh “ionol” trén

pyrocondensate K-27 dugc thé hién

Hiéu suét
nitrolignin, % trong Hinh 3.
91,07 Theo Hinh 3, qua trinh xU ly
92,18 sd bd kraft-lignin bang hén hop
93,37 natrium nitrite va natrium nitrate
90,26 cho phép thuc hién phan ting nitro

héa & diéu kién tuong d6i mém
mong, khong dan dén sy pha hay
cau truc lignin, dong thai nhan

S duagc sdn pham nitrolignin “NL-2.0".
2,58 San phdm nay c6 kha nang tc ché
2,23 phan Ung trung hop cac hgp chat
2;2 khéng no trong pyrocondensate

K-27 cao hon lignin ban dau tu
15 - 25%, cao haon chat Uc ché so
sanh “ionol” ti 8 - 12%. Can nhan manh rang ionol duoc
st dung roéng rai trong cdéng nghiép véi vai tro chat
chéng oxy héa, ngan chan qua trinh ldo hoa cua vat liéu
polymer, 6n dinh xdng may bay va chat tic ché qua trinh
polymer héa cac hop chat khédng no trong cac san pham
chung cat tir dau mo. Hién nay, ionol la chat tc ché qua
trinh polymer héa dugc st dung chd yéu tai Nha may san
xudt polymer Angarsk.

Su tang kha nang Uc ché cla chat tc ché “NL-2.0" ¢6
thé giai thich nhu sau:

- So véi kraft-lignin ban dau, nitrolignin thu dugc
sau phan ung nitro héa c6 chdia thém nhoém chuc NO,,
do d6 da bé sung va gép phan lam tang hoat tinh Gc ché
clia“NL-2.0"

- Trong cdu truc cla nitrolignin chia déng thoi
2 nhém chuic c6 hoat tinh tc ché cao -NO, va phenolic
hydroxyl (OH) - c6 thé da tao nén hiéu Ung cong hudng,
do d6 hoat tinh tc ché cla nitrolignin cao han téng hoat
tinh Gc ché ctia méi nhém chic dat duge trong tling
trudng hop riéng Ié. Nhiéu nghién ctu cho thay, cac hop
chat dang nitrophenol la cac chat tic ché hiéu qua cao cho
qua trinh polymer héa [13, 14].

- Trong qua trinh x& ly nhiét pyrocondensate dudi
tédc dung ctia nhiét do cao (130°C) nitrolignin cé kha nang
chuyén hoéa thanh dang quinon (Hinh 4), c6 hiéu qua tc
ché& cao hon cac hop chat dang phenol don chic.

Cs C
. OH
CH3O/©\NOZ == CH;0 /@N ¢
X
OH 0o Yo

Hinh 4. So d6 chuyén héa nitrolignin thanh dang quinon
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- Dung dich butanol cda nitrolignin “NL-2.0” tan
trong pyrocondensate t6t han phan chiét “bu-kraft-
lignin” va da tao dugc hén hgp “K-27 + NL-2.0” déng
nhat hon “K-27 + bu-kraft-lignin”, vi vay hiéu qua kim
ham cda “NL-2.0" cao hon. Trong trudng hgp nay, tinh
tan cta “NL-2.0” cao hon “bu-KL” c6 thé la két qua cla
viéc cdu tric cao phan ti cla kraft-lignin ban dau mot
phan da bi pha hay thanh cac cdu tl c6 khéi lugng
phan t& thdp hon dudi tac dung cha nitro hoa. Do d6,
sadn phdm nhan dugc “NL-2.0” dé dang hoa tan trong
pyrocondensate hon.

4.Kétluan

Bang qua trinh x{ ly tuong déi don gian kraft-lignin
vGi hén hgp natrium nitrite va natrium nitrate trong vai
trd chat tac nhan nitro hda da téng hop dugc hop chat
nitrolignin cé kha nang tc ché hiéu qua qua trinh polymer
héa cac hop chat khéng no duéi tac dung ctia nhiét do
cao, déng thai da cai thién tinh tan cta lignin trong moi
trudng pyrocondensate.

Hién nay, viéc nghién ctu va Uing dung “cdng nghé
xanh’, “vat liéu xanh” va “than thién v&i moéi truong” dang
dugc tao diéu kién thuan loi dé phat trién & Viét Nam. Vi
vay, viéc nghién ctu va st dung hiéu qua nguén nguyén
liu ré kraft-lignin cho viéc san xuat chat Gc ché, chat
ch6ng oxy héa cho nganh cong nghiép hoa dau, san xuat
monome va polymer rat can thiét va cé y nghia thuc té
cao. Nhg dé, sé giai quyét dugc van dé xt ly chat thai cta
nganh céng nghiép san xuat gidy va cellulose.
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Synthesis of polymerisation inhibitor by modifying kraft-lignin
with tThe mixture of natrium nitrite and natrium nitrate

Summary

Dam Thi Thanh Hai, Do Chiem Tai, Hoang Thinh Nhan
Petrovietnam University

A.F. Gogatov

A.E. Favorsky Irkutsk Institute of Chemistry,

Russian Academy of Sciences

This paper studied the synthesis of nitrolignin to inhibit the polymerisation of unsaturated compounds under high
temperature in the processing of liquid pyrolysis products (pyrocondensate) - products of the pyrolysis of gasoline
fractions in Angarsk Polymer Plant (Russia Federation). Nitrolignin was synthesised by the nitrosation of kraft-lignin
with the mixture of natrium nitrite and natrium nitrate. The experimental results indicated that nitrolignin is more
effective in polymerisation inhibition of unsaturated compounds than ionol (2,6-di-tert-butyl-4-methylphenol) - the
inhibitor which is currently used in production unit “EP -300" of Angarsk Polymer Plant.
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