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Linh vwe k§ thuit dwoce dé cip

Séng ché d€ cép dén chat rc ché su dn mon kim loai. Pdc biét, sang ché dé cap
dén chat rc ché sy dn mon kim loai ¢6 lgi cho cac sdn pham kim loai, vi du nhu d6 chira

va 6ng cho céc ché pham chira polyme cua axit polycarboxylic.
Tinh trang ki thuit ciia sang ché

Dung dich nuéc axit polycarboxylic hozic cac dung dich tuong tu duge biét 1a gy
ra sy dn mon do chia kim loai va 6ng kim loai. D4i v6i van dé néu trén, cac k¥ thuat

ngén chdn sy dn mon cua kim loai da dugc phat trién.

Vi dy, Tai liéu patent 1 d& cap dén chat e ché sy an mon kim loai cia dung dich

nude axit polycarboxylic, chira trong phan tir cia n6 nguyén ttr luvu huynh.

Tai liéu patent 2 dé cép dén phuong phap bao quan ché phim copolyme bao gbm
copolyme chira don vi cdu triac (I) ¢6 ngudn gbe tir monome dua trén polyalkylen glycol
ete khdng no (a) co6 cAu tric dic biét voi luong tir 50% khbi lugng dén 99% khéi lugng,
don vi céu trac (I) c6 ngudn gbe tir monome dua trén axit monocarboxylic khong no
(b) ¢6 cong thirc (2) véi lugng tir 1% khdi lugng dén 50% khdi lugng, va/hodc don vi
cau trac (I1T) ¢6 ngudn gbe tir monome (c) ¢6 thé polyme hoa dong thdi véi monome (a)
va/hodc monome (b) v6i lugng tir 0% khéi lwong dén 49% khéi luong, trong d6 tong
ctia don vi cu trac (I), don vi cdu tric (IT), va don vi cdu trac (IIT) 12 100% khéi lugng,
ché phim copolyme nay bao gdm hop chét 6 lién két -S-S- véi luong trong khoang tir

0,0001% khdi lwong dén 0,02% khéi luong.

Tai li€u trich dan
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- Tai liéu patent
Tai liéu patent 1: JP 2016-60932 A
Tai liéu patent 2: JP 2017-165854 A
Ban chit k§ thuit ciia sang ché
Vén dé k¥ thuét

D c4c k§ thuat khac nhau dé (e ché sy an mon kim loai d4 dugc phat trién theo
cach thong thuong nhu da mo ta trén day, Tai liéu patent 1, dé cap dén chét wc ché su
an mon kim loai chira trong phén tir ctia n6 nguyén tir luu huynh, nhung khong hé mo
ta cac hop chét dic biét khac ngoai cac hop chét c6 it nhat mot thanh phan dwgc chon tir
nhom -SH va lién két -S-S-, va Tai liéu patent 2 khong hé dé cap dén cac hop chit duoc
st dung 1am chét e ché sy dn mon kim loai, ngoai cic hop chét c6 lién két -S-S-. Do

do, cac chat tc ché sy an mon kim loai can dugc phat trién thém.

Sang ché dugc tao ra trong tinh trang k§ thuat nay va c6 muc dich 13 tao ra chét

trc ché€ su an mon kim loai mé&i bao gom hop chat ¢é cau triic dic biét.
Giai quyét van dé

Céc tac gia da thuc hién céc nghién ciru khac nhau trén chét e ché sy an mon
kim loai va d& tim ra ring hop chét chira mot phan tir axit mercaptocarboxylic hodc mubi
cla axit mercaptocarboxylic; mot phan tir axit acrylic, mudi cta axit acrylic, hoic este
cua axit acrylic; va mgt phan tr monome chtra polyalkylen glycol co chu tric dic biét,
duoc lién két voi nhau, c6 hiéu qué uc ché vuot trdi sy an mon kim loai. Do d6, ho da

di dén mot giai phap rat tot cho vin dé nay, hoan thanh sdng ché.

Do 14, mot khia canh ctia sang ché de cap dén chat trc ché sy &n mon kim loai bao
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hop chat (X) chta mot phan tr axit mercaptocarboxylic hodc muoi cua axit
mercaptocarboxylic; mdt phan tr axit acrylic, mudi cua axit acrylic, hodc este cia axit

acrylic; va mot phan tir monome (B) c6 cong thirc (1) dudi ddy, duoc lién két v6i nhau:

— (1)
CH2>X 0 (AO)n R*

N

R

trong d6 R, R%, va R? 1a gibng hodc khac nhau va mdi trong s6 d6 1a nguyén tir hydro
ho#c nhom metyl; R* 1a nguyén tir hydro hodc nhém hydrocacbon C1-C30; cac (AO) 1a
gidng hoidc khac nhau va mdi (AO) 1a nhém oxyalkylen; n 1a s6 mol trung binh cua

nh6m oxyalkylen thém vao va bang tir 1 dén 300; va x 12 tir 0 dén 4.
Mot khia canh khac cia sang ché dé cap dén ché phim bao gdm:
polyme chira nhém carboxyl; va

hop chat (X) chra m{t phan tir axit mercaptocarboxylic hodc mudi ctua axit
mercaptocarboxylic; mdt phan tr axit acrylic, mudi cua axit acrylic, hodc este cla axit

acrylic; va mot phan tir monome (B) ¢6 cong thire (1) duéi day, dugc lién két véi nhau:

RS
— (1)
CH2> 0 <AO> R*

trong d6 R!, R2, va R3 12 giéng hodc khac nhau va mdi trong s d6 1a nguyén tir hydro

_4-
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ho#c nhém metyl; R* 1a nguyén tir hydro hodc nhém hydrocacbon C1-C30; cac (AO) la
gidng hoic khic nhau va mdi (AO) 1a nhém oxyalkylen; n 1a s6 mol trung binh cia

nhom oxyalkylen thém vao va bing tir 1 dén 300; va x 1a tir 0 dén 4,

hop chét (X) c6 mat voi lugng tir 0,01 dén 5% khbi lugng so v6i 100% khoi lugng

cta polyme chira nhém carboxyl.

Mot khia canh khéc nita ctia sang ché dé cap dén phuong phap bao quan va/hoic

véan chuyén polyme chita nhém carboxyl, phuong phap nay bao gdm cac budge:

dat hop chit (X) ¢6 ndng do tir 50 dén 30000 phan triéu (ppm) vao dd chia dé
bao quan va/hodc van chuyén, hop chét (X) chira mot phén tir axit mercaptocarboxylic
hodc mubi cia axit mercaptocarboxylic; mot phan tir axit acrylic, mudi cta axit acrylic,
hodc este clia axit acrylic; va mdt phan tr monome (B) c6 cong thirc (1) dudi déy, duoc

lién két véi nhau:

— (1)
CH2>X 0 (AO)n rR*

N

R

trong d6 R1, R?, va R® 12 gidng hodc khac nhau va mdi trong s6 d6 1a nguyén tir hydro
ho#c nhdm metyl; R* 14 nguyén ti hydro hodc nhém hydrocacbon C1-C30; cac (AO) 1a
gidng hodc khic nhau va mdi (AO) 1a nhém oxyalkylen; n la s6 mol trung binh cua

nhém oxyalkylen thém vao va bang tir 1 dén 300; va x 1a tir 0 dén 4.

Mot khia canh khéc nita cta sang ché dé cap dén phwong phap st dung ché pham
bao gdm hop chét (X) chira mot phan it axit mercaptocarboxylic hodc mudi cua axit

mercaptocarboxylic; mot phan tir axit acrylic, mudi cia axit acrylic, hodc este cua axit
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acrylic; va mot phan tr monome (B) c¢6 cong thirc (1) dudi day, dugce lién két v&i nhau,

lam chat Gc ché su an mon kim loai:

— (1)
CH2> 0 <Ao} R

N

R

trong d6 R!, R2, va R3 1a giéng hodc khac nhau va mdi trong sb do 1a nguyén tr hydro
ho#c nhém metyl; R* 12 nguyén tir hydro hodc nhém hydrocacbon C1-C30; cac (AO) la
gidng hoic khac nhau va mdi (AO) 1a nhém oxyalkylen; n 1a s6 mol trung binh cua

nhém oxyalkylen thém vao va bang tir 1 dén 300; va x 13 tir 0 dén 4.
Hi¢u qua dat duoc cia sang ché

Vi chét e ché sy dn mon kim loai theo sang ché c6 cdu tric trén ddy va bao gdm
hop chat (X) c¢6 hoat dong e ché su an mon kim loai vuot trdi, nén noé thich hgp cho

cac san pham kim loai nhu do chira va ong.
MG ta chi tiét sang ché

Phin md ta sau day duoc dua ra dé mé ta cu thé cic phuong 4an dugc wu tién theo
sang ché. Nén luu ¥ ring sang ché khong bi gi6i han & cac phurong 4n ndy, va cac phuong
4n nay c6 thé duogc thay ddi mot cach phu hop trong pham vi clia séng ché. Su két hop
bét ky cta hai hodc nhiéu phuong 4n dwgc wu tién theo sang ché sau diy cling 1a mot

phuong én dugce uu tién theo sang che.
Chat ¢ ché sy an mon kim loai

Hop chét (X)
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Chét ¢ ché sy dn mon kim loai theo sang ché bao gom hop chat (X) chra mot
phén tr axit mercaptocarboxylic hodc muoi cia axit mercaptocarboxylic; mot phén tur
axit acrylic, mudi cta axit acrylic, hodc este cia axit acrylic; va mot phan tir monome

(B) ¢6 cong thie (1), dugce lién két véi nhau.

Hop chat (X) c¢6 thé 1a hop chit bit ky chira mot phan tir clia mdi thanh phan
trong 3 thanh phan trén ddy, va cic phan tir nay c6 thé duoc lién két thong qua dang lién
két bay ky va ¢ thé duoc lién két theo thir tur bét ky. Tt hon 14, hop chat (X) 1a hop
chét thu dugc bang cach cho san ph4m phan mg bd sung ctia monome (B) va axit acrylic,
mubi cua axit acrylic, hodc este clia axit acrylic phan Gng v4i nhom thiol cua axit

mercaptocarboxylic hodc mudi cla axit mercaptocarboxylic. Tt hon nita 14 hop chat

(X) 12 hop chit ¢6 cong thic (2) dudi day:

LAO)\ 4 (2)

n R

trong d6 R!, R2, va R 1a giéng hodc khac nhau va mdi trong s6 d6 1a nguyén ti hydro
ho#c nhém metyl; R* 12 nguyén tir hydro hodc nhém hydrocacbon C1-C30; cic (AO) la
gidng hoic khac nhau va mdi (AO) 1a nhém oxyalkylen; n 1a s6 mol trung binh cta
nhém oxyalkylen thém vao va bing tir 1 dén 300; x 1a tir 0 dén 4; R 1a nhém
hydrocacbon C1-C4 héa tri hai; M! 12 nguyén tir hydro, nguyén tit kim loai, nh6m amoni,
nhém amoni bac bbn, hodc nhém amin hitu co; M? 1a nguyén tir hydro, nguyén t kim
loai, nhoém amoni, nhém amoni bac bdn, nhém amin hitu co, hoic nhém hydrocacbon

C1-C30.

Céc vi du vé nguyén tir kim loai cho M! va M? bao gom céc nguyén tir kim loai

_7-
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kiém nhu natri va kali va cac nguyén tt kim loai kiém tho nhu magie va canxi.

Céc vi du vé nhom amin hitu co bao gom cac nhém alkanolamin nhu cdc nhom

etanolamin, dietanolamin, va trietanolamin va nhém trietylamin.

Céc vi du v& nhém hydrocacbon C1-C30 cho M? bao gdm cac vi du da duge md

ta trén day ctia nhom hydrocacbon C1-C30 cho R*.
Tét hon 13, mdi M! va M? 1 nguyén tit hydro.

Céac phuong 4n duge wu tién cho R! dén R, n, va x s& dugc md ta sau trong cac
phin mo6 td4 v€é monome (B), axit mercaptocarboxylic, va mudi cua axit

mercaptocarboxylic.

Chét trc ché su dn mon kim loai theo séang ché ¢ thé bao gdm ty 1¢ bat ky cla
hop chét (X). Tét hon 1a bao gdm hop chét (X) véi ty 18 tir 1 dén 80% khdi lugng dua
trén 100% khoi lugng chét e ché sy an mon kim loai. Diéu nay dat dugc hi€u qua lam
Gic ché su dn mon kim loai tang cudng. Tét hon nita 13, ty 18 nay 1a tir 3 dén 60% khdi
lugng, con tét hon nita 1a tir 4 dén 50% khéi lugng, dic biét tot hon nita la tir 5 dén 40%

khéi lugng.

Theo quan diém hoat dong trc ché su an mon cua n6, ndng do cia hop chét (X)
trong chét (rc ché sy #n mon kim loai t5t hon 1a cao hon, nhung dé thu dugc néng do
cao cta hop chét (X), cin dua buée tinh ché vao sau bude didu ché hop chéat (X) dugc
md ta dudi day. Theo quan diém vé s6 luong cac budce, ndng dd ctia hop chét (X) tbt

hon 1a 80% khéi luong hodc nho hon.

Chét e ché sy an mon kim loai theo sang ché c6 thé con bao gdm thanh phan

khac ngoai hop chét (X).

Céc vi du khong gi6i han vé thanh phan khac nay bao gdm chét khoi dong qua
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trinh polyme hoéa con du, cac san pham phu, va céc chét khong phan ting trong qua trinh
diéu ché hop chit (X), va do 4m. Chét e ché s an mon kim loai ¢6 thé bao gdm mot

hodc nhiéu cac chat néu trén.

Thuét ngtt “axit mercaptocarboxylic hodc mudi cta axit mercaptocarboxylic” dé
cip dén axit mercaptocarboxylic hogc mudi ciia n6, va c6 thé 1a chét bat ky bao gém
nhom mercapto (nhém thiol) va nhém carboxyl. Tét hon 13 hop chét c6 cong thic (3)
dudi day:

1 5

M'o R
~c~ sH (3)

]
0

trong d6 R® tuy y 1a nhém hydrocacbon hoéa tri hai C1-C6 da thé; va M! 13 nguyén tix

hydro, nguyén tr kim loai, nhém amoni, nhém amoni hitu co, hodc nhém amin hitu co.
Céc vi du cu thé vé M! 1a c4c chat da duoc mo ta trén day.
M! t6t hon 14 nguyén tir hydro.

Tét hon 12 nhém hydrocacbon héa tri hai cho R, nhung khong bi gi¢i han 6,

nhom alkylen thu duoc bang cach tach hai nguyén ti hydro tir alkan C1-C6.

Céac vi du vé alkan C1-C6 bao gém cac alkan C1-C6 mach thing hodc mach
nhanh nhu metan, etan, propan, n-butan, isobutan, n-pentan, isopentan, n-hexan, va

isohexan.

S6 luong nguyén tir cacbon trong nhém alkylen (alkan) t6t hon 1a tir 1 dén 5, tot

hon nita 14 tir 1 dén 4, con t8t hon nita 12 tir 1 dén 3, t6t nhét 13 2.

Céc vi du v& nhom alkylen bao gdm cic nhém metylen, metyl metylen, etylen,

n-propylen, isopropylen, n-butylen, isobutylen, sec-butylen, tert-butylen, n-pentylen,
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isopentylen, va neopentylen Cac nhém dugc uu tién trong cdc nhom néu trén la céc

nhom metylen, metyl metylen, etylen, va n-propylen, vdi nhom etylen dugc vu tién hon.

Nhoém hydrocacbon hoa tri hai da tuy y thé c6 thé bao gdm phan tir thé bat ky, va
céc vi du vé phén tir thé nay bao gdm cac nhom hydroxy, carboxyl, va axit sulfonic. Sb
lugng nguyén tr cacbon trong nhém hydrocacbon hoéa tri hai khong bao gdm sb lugng

cacbon trong phn tir thé.

Nhoém hydrocacbon hoa tri hai t5t hon 13 nhom alkylen khdng bao gbm phén tir

Céc vi du cu thé vé axit mercaptocarboxylic va mudi ctia axit mercaptocarboxylic
bao gdm axit thioglycolic (axit mercaptoaxetic), axit 3-mercaptopropionic, axit 2-
mercaptopropionic (axit thiolactic), axit 4-mercaptobutanoic, axit thiomalic, va céc
mudi cia ching. Mot hoéc nhiéu cac chét trén day co thé dugc st dung. Cu thé, theo
quan diém vé mui yéu va higu qua kinh té, axit 3-mercaptopropionic va mudi ctia né

duogc wu tién, véi axit 3-mercaptopropionic duge wu tién hon.

Thuét ngit “axit acrylic, mudi cua axit acrylic, hodc este cua axit acrylic” dé cap

dén axit acrylic, mudi ctia n6, hodc este cua axit acrylic.

Céc vi du khong gidi han vé muoi nay bao gom mudi kim loai, mu6i amoni, mudi

amoni bac bon, va muodi amin hitu co.

Este cla axit acrylic c6 thé 1a este bat ky cta axit acrylic va rugu. Rugu nay t6t
hon 1a chira nhém hydrocacbon C1-C30. Céc vi du vé& nhém hydrocacbon C1-C30 bao

gdm céc vi du di dugc mo ta trén diy clia nhom hydrocacbon C1-C30 cho R4,

Thuét ngft “axit acrylic, mudi cia axit acrylic, hodc este cla axit acrylic” tot hon

1a axit acrylic hodc mudi cta axit acrylic, tot hon nita la axit acrylic.

-10-
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Trong cdng thire (1) cho monome (B), R}, R%, va R’ 1a gidng hoic khac nhau, va
mdi trong sé d6 1a nguyén tir hydro hodc nhém metyl. M&i R! va R? tét hon 12 nguyén

tt hydro. R? t&t hon 1a nhém metyl.

Trong cong thure (1), x 1a tir 0 dén 4, tdt hon 1a tir 0 dén 3, t6t hon nita 13 1 hodc

Trong cong thtrc (1), R* 14 nguyén t&r hydro hodc nhom hydrocacbon C1-C30.
Céac vi du vé& nhém hydrocacbon C1-C30 bao gdm céc nhom alkyl béo C1-C30, alkyl

vong béo C3-C30, alkenyl C2-C30, alkynyl C2-C30, va aryl C6-C30.

Céac vi du vé nhom alkyl béo hodc vong béo bao gdm cac nhoém metyl, etyl, n-
propyl, n-butyl, n-pentyl (amyl), n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl,
n-dodecyl, n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl, n-heptadecyl, n-
octadecyl, n-nonadecyl, n-eicosanyl, i-propyl, sec-butyl, i-butyl, t-butyl, 1-metylbutyl,
1-etylpropyl, 2-metylbutyl, i-amyl, neopentyl, 1,2-dimetylpropyl, 1,1-dimetylpropyl, t-
amyl, 1,3-dimetylbutyl, 3,3-dimetylbutyl, 2-etylbutyl, 2-etyl-2-metylpropyl, 1-
metylheptyl, 2-etylhexyl, 1,5-dimetylhexyl, t-octyl, nonyl mach nhanh, decyl, dodecyl,
stearyl, icosyl, xyclopropyl, xyclopropylmetyl, xyclobutyl, xyclobutylmetyl,
xyclopentyl, xyclohexyl, xyclohexylmetyl, xycloheptyl, xyclooctyl, xyclohexylipropyl,

xyclododecyl, norbornyl (C7), adamantyl (C10), va xyclopentyletyl

S6 lwong nguyén tir cacbon trong nhom alkyl C1-C30 t5t hon 1a tir 1 dén 22, tt
hon nita 14 tir 1 dén 18, con tdt hon nita 1a tir 1 dén 12, t6t hon nita 1a tir 1 dén 8, déc biét

t6t hon nita 1a tir 1 dén 4.

Céc vi du v& nhém alkenyl bao gbm cac nhom vinyl, alyl, 1-butenyl, 2-butenyl,
pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, dodecenyl, octadecenyl, va

icocenyl.

-11-
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Céc vi du v& nhom alkynyl bao gdm cac nhém etynyl, 1-propynyl, 2-propynyl,
butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, dodecynyl,

octadecynyl, va icosynyl.

S6 lwong nguyén tir cacbon trong mdi nhém alkenyl C2-C30 va nhoém alkynyl
C2-C30 tét hon 1a tir 2 dén 22, t6t hon nira 14 tir 2 dén 18, con t6t hon nita 13 tir 2 dén

12, t6t hon nita 1a tir 2 dén 8, diic biét tét hon nita 1a tir 2 dén 4.

Céc vi dy v& ﬁh(’)m aryl C6-C30 bao gdm nhém phenyl; nhém naphthyl; va céc
nhém aralkyl nhu cidc nhom benzyl, 1-phenyletyl, 2-phenyletyl, 3-phenylpropyl, 4-
phenylbutyl, styryl (Ph-CH=C-), cinnamyl (Ph-CH=CHCH>-), 1-benzoxyclobutenyl, va
1,2,3,4-tetrahydronaphthyl. $6 lwgng nguyén it cacbon trong nhém aryl C6-C30 t6t hon

1a tir 6 dén 20, t6t hon nita 1a tix 6 dén 10.

Trong cong thie (1), R* tdt hon 1a nguyén tir hydro hodc nhém alkyl C1-C30, t6t

hon nita la nguyén tr hydro.

Trong cdng thirc (1), cac AO “la gidng hoic khac nhau” va mdi AO 1a nhém
oxyalkylen. Piéu nay c6 nghia la tdt ca n nhom oxyalkylen (AO) trong polyalkylen

glycol ¢6 thé gidng hoic khac nhau.

Trong cong thire (1), nhém oxyalkylen dugc dai dién b1 AO dugce diéu ché béng
cach thém alkylen oxit. Cac vi du v& alkylen oxit ctia né bao gdbm alkylen oxit C2-C8
nhu etylen oxit, propylen oxit, butylen oxit, isobutylen oxit, 1-buten oxit, 2-buten oxit,
va styren oxit. Uu tién C2-C4 alkylen oxit nhu etylen oxit, propylen oxit, va butylen

oxit, va uu tién etylen oxit va propylen oxit hon.

Khi polyalkylen glycol 1a san pham cong alkylen oxit chita hai hogc nhiéu oxit
bat ky dugce chon tir etylen oxit, propylen oxit, butylen oxit, styren oxit, va céc oxit

tuong tu, cac oxit ndy cO thé dugc thém bang cac hinh thirc thém bét ky nhu thém ngau

-12-
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nhién, thém theo mé, hodc thém luadn phién. Dé dat duge sy can béng gifta tinh va nudce
va tinh ky nudc, tot hon 1a nhém oxyalkylen trong polyalkylen glycol chu yéu bao gdm
nhom oxyetylen. Tt hon nita 13, nhom oxyetylen chu thanh 50% mol hoic hon trong
nhom oxyalkylen, con tot hon nita 13 cdu thanh 90% mol hodc hon trong nhém

oxyalkylen.

Trong cong thtrc (1), n 12 s6 mol trung binh ctia nhém oxyalkylen dugc thém, va
n la tir 1 dén 300, t6t hon 13 2 hodc hon, tot hon nita 14 5 hodc hon, con tdt hon nira 1a
10 hoac hon, dac biét t6t hon 13 15 hoic hon, t&t nhét 14 20 hodc hon, van t6t hon 14 250
hodc nho hon. Ngoai ra, n t6t hon 1a trong khoang tir 2 dén 300, tot hon nita 1a tir 5 dén
300, con t6t hon nita 1 tir 10 dén 250, dic biét tt hon 14 tir 15 dén 250, tét hon nita 1a

tr 20 dén 200.

Vi du v& monome (B) bao gdm céc hop chét trong do tir 1 dén 300 mol alkylen
oxit dugc thém vao rugu C2-C8 khong no nhu rugu vinyl, ruou alyl, rugu metalyl (rugu
2-metyl-alyl), 3-metyl-3-buten-1-ol, 3-metyl-2-buten-1-ol, 2-metyl-3-buten-1-ol, hodc
2-metyl-2-buten-1-o0l va céc san phim dugc bién dbi ky nuée & dAu cing cla cac chat

nay.

Vi du cu thé cta cac chét ndy bao gdbm polyetylen glycol mono(3-metyl-3-
butenyl)ete, polyetylen glycol mono(3-metyl-2-butenyl)ete, polyetylen glycol mono(2-
metyl-3-butenyl)ete, polyetylen glycol mono(2-metyl-2-butenyl)ete, polyetylen glycol
mono(1,1-dimetyl-2-propenyl)ete, polyetylen polypropylen glycol mono(3-metyl-3-
butenyl)ete, polyetylen glycol mono(2-metyl-2-propenyl)ete, polyetylen polypropylen
glycol mono(2-metyl-2-propenyl)ete; metoxypolyetylen glycol mono(3-metyl-3-
butenyl)ete, etoxypolyetylen glycol mono(3-metyl-3-butenyl)ete, 1-propoxypolyetylen
glycol mono(3-metyl-3-butenyl)ete, xyclohexyloxypolyetylen glycol mono(3-metyl-3-

butenyl)ete, 1-octyloxypolyetylen glycol mono(3-metyl-3-butenyl)ete,
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nonylalkoxypolyetylen glycol mono(3-metyl-3-butenyl)ete, laurylalkoxypolyetylen
glycol mono(3-metyl-3-butenyl)ete, stearylalkoxypolyetylen glycol mono(3-metyl-3-
butenyl)ete, phenoxypolyetylen glycol mono(3-metyl-3-butenyl)ete,
naphtoxypolyetylen glycol mono(3-metyl-3-butenyl)ete, metoxypolyetylen glycol
mono(2-metyl-2-propenyl)ete, etoxypolyetylen glycol mono(2-metyl-2-propenyl)ete,
1-propoxypolyetylen glycol mono(2-metyl-2-propenyl)ete, xyclohexyloxypolyetylen
glycol mono(2-metyl-2-propenyl)ete, 1-octyloxypolyetylen glycol mono(2-metyl-2-
propenyl)ete, nonylalkoxypolyetylen glycol mono(2-metyl-2-propenyl)ete,
laurylalkoxypolyetylen glycol mono(2-metyl-2-propenyl)ete, stearylalkoxypolyetylen
glycol mono(2-metyl-2-propenyl)ete, phenoxypolyetylen glycol mono(2-metyl-2-

propenyl)ete, va naphtoxypolyetylen glycol mono(2-metyl-2-propenyl)ete.

Vi du cu thé ctia cdc chit nay bao gdbm polyetylen glycol mono(3-metyl-3-
butenyl)ete, polyetylen glycol mono(3-metyl-2-butenyl)ete, polyetylen glycol mono(2-
metyl-3-butenyl)ete, polyetylen glycol mono(2-metyl-2-butenyl)ete, polyetylen glycol
mono(1,1-dimetyl-2-propenyl)ete, polyetylen polypropylen glycol mono(3-metyl-3-
butenyl)ete, polyetylen glycol mono(2-metyl-2-propenyl)ete, polyetylen polypropylen
glycol mono(2-metyl-2-propenyl)ete; metoxypolyetylen glycol mono(3-metyl-3-
butenyl)ete, etoxypolyetylen glycol mono(3-metyl-3-butenyl)ete, 1-propoxypolyetylen
glycol mono(3-metyl-3-butenyl)ete, xyclohexyloxypolyetylen glycol mono(3-metyl-3-
butenyl)ete, 1-octyloxypolyetylen glycol mono(3-metyl-3-butenyl)ete,
nonylalkoxypolyetylen glycol mono(3-metyl-3-butenyl)ete, laurylalkoxypolyetylen
glycol mono(3-metyl-3-butenyl)ete, stearylalkoxypolyetylen glycol mono(3-metyl-3-
butenyl)ete, phenoxypolyetylen glycol mono(3-metyl-3-butenyl)ete,
naphtoxypolyetylen glycol mono(3-metyl-3-butenyl)ete, metoxypolyetylen glycol

mono(2-metyl-2-propenyl)ete, etoxypolyetylen glycol mono(2-metyl-2-propenyl)ete,
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1-propoxypolyetylen glycol mono(2-metyl-2-propenyl)ete, xyclohexyloxypolyetylen
glycol mono(2-metyl-2-propenyl)ete, 1-octyloxypolyetylen glycol mono(2-metyl-2-
propenyl)ete, nonylalkoxypolyetylen glycol mono(2-metyl-2-propenyl)ete,
laurylalkoxypolyetylen glycol mono(2-metyl-2-propenyl)ete, stearylalkoxypolyetylen
glycol mono(2-metyl-2-propenyl)ete, phenoxypolyetylen glycol mono(2-metyl-2-

propenyl)ete, va naphtoxypolyetylen glycol mono(2-metyl-2-propenyl)ete.
Phuong phéap didu ché hop chat (X)

Hop chét (X) c6 thé duoc diu ché bang phuong phap bat ky ma cé thé tao ra hop
chdt (X) chira mot phan t& axit mercaptocarboxylic hoac mudi cua axit
mercaptocarboxylic; mt phéan tir axit acrylic, mubi cua axit acrylic, hodc este cua axit
acrylic; va mot phan tr monome (B) c6 cong thic (1), dugc lién két v6i nhau. Hop chat
(X) ¢6 thé duge tdng hop bang cach tron it nhét mot chat duge chon tir nhém bao gdm
axit mercaptocarboxylic va mudi cta axit mercaptocarboxylic; it nhat mot chat duge
chon tir nhém bao gdm axit acrylic, mudi ctia axit acrylic, va este cua axit acrylic; va
monome (B) cé cong thire (1). Khi cin, phan tng c¢6 thé dugc tién hanh véi sy c6 mit

ctia chéit khoi dong qué trinh polyme hoa gbe.

Ty 1€ khéi lugng cua it nhit mot chit duge chon tir nhém bao gém axit
mercaptocarboxylic va mudi clia axit mercaptocarboxylic so véi it nhét mot chat duoc
chon tir nhém bao gdm axit acrylic, mudi cua axit acrylic, va este clia axit acrylic so voi
monome (B) tét hon 1a (tir 0,5 dén 15)/(tir 0,5 dén 15)/(tlr 70 dén 99), tt hon nita 1a (tir
1,0 dén 10)/(tir 1,0 dén 10)/(tir 80 dén 98), con t&t hon nita 1a (tir 1,5 dén S)/(tkr 1,5 dén

5)/(tir 90 dén 97).

Ché pham nay t6t hon 12 chtta it nhat mot chat duoc chon tir nhom bao gom axit

mercaptocarboxylic va mudi cua axit mercaptocarboxylic ¢6 lugng tir 5 dén 50 mol so
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voi téng 100 mol cua monome (B) va it nhit mot chét duge chon tir nhom bao gém axit
acrylic, mudi cia axit acrylic, va este cua axit acrylic. Diéu nay c6 thé din toi viéc san
pham phan tng chita hop chét (X) ¢6 luong nam trong pham vi phit hop. Luong nay t6t

hon nita 14 tir 10 dén 45 mol, con t6t hon nita 1a tir 20 dén 35 mol.

Chét khéi dong qué trinh polyme hoa gdc c6 thé 1a chét khéi dong qua trinh
polyme héa bit ky ma cé thé tao ra cac gbc. Pbi v6i phan tng trong dung dich nuéc,
chét khéi dong qua trinh polyme héa gbc c6 thé 1a chat khoi dong qué trinh polyme hoa
tan trong nudc. Cac vi du cua chit nay bao gdbm persulfat nhu amoni persulfat, natri
persulfat, va kali persulfat; hydro peroxit; va cac chét khoi ddng azo tan trong nudc nhu
hop chét azoamidin (vi du, 2,2’-azobis-2-metylpropionamidin hydroclorua), hop chét
azoamidin vong (vi du, 2,2’-azobis-2-(2-imidazolin-2-yl) propan hydroclorua, va hop
chét azonitril (vi du, 2-carbamoylazoisobutyronitril). Trong trudng hop nay, chét xuc tac
c6 thé duogc sir dung két hop véi chét khoi dong qua trinh polyme hoa gbc. Cac vi du vé
chét xuc tac bao gdm sulfit cta kim loai kiém nhu natri bisulfit, metadisulfit, natri
hypophosphit, cac mudi ctia Fe(II) nhu mudi Mohr, natri hydroxymetansulfinat dihydrat,
hydroxylamin hydroclorua, thioure, axit L-ascorbic (va mudi cua no), va axit erythorbic
(va mudi cta né). Trong s6 cac chat nay, uu tién hydro peroxit va cac persulfat nhu
amoni persulfat, natri persulfat, va kali persulfat. Su két hop cua persulfat hodc hydro
peroxit véi chét xtc tac nhu axit L-ascorbic (hodc mudi ctia né) ciing duge wu tién. Céc
chét khai dong qua trinh polyme hoa gbc nay hodc cac chét xuc tac nay c6 thé duge sir

dung mdt minh hodc trong sy két hop cua hai hoic nhiéu chit trong s ching.

Khi phan tGng dugc tién hanh v&i sy c¢6 mit cia dung mdi nhu rugu thép,
hydrocacbon thom hodc béo, hop chét este, hodc hop chit keton hodc dugce tién hanh
v6i su khoéng ¢6 mat dung moi, t6t hon 1 sir dung peroxit nhu benzoy! peroxit, lauroyl

peroxit, hodc natri peroxit; hydroperoxit nhu t-butyl hydroperoxit hodc cumen
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hydroperoxit; hoic hop chit azo nhur azobisisobutyronitril. Trong trudng hop nay, chat
xtc tc nhu hop chét amin c6 thé duge sir dung két hop véi chit khoi dong qué trinh
polyme héa gdc. Ngoai ra, trong trudng hop cta hdn hgp dung méi rugu thip-nudc, c6
thé sir dung chat khoi dong qua trinh polyme héa gbc phit hop hodc sy két hop phu hop
ctia chét khéi dong qua trinh polyme héa gbc va chit xuc tac duge chon tir cac chat da

dugc mo ta trén day.

Luong chit khai dong qué trinh polyme hoa gbc, khi duge st dung, t6t hon 1a 20
mol hogc nhoé hon, t6t hon nita 14 10 mol hodc nhé hon, ddc biét tot hon 1a 5 mol hogc
nho hon, tét nhat 1a 3 mol hodc nhoé hon so vé6i tdng 100 mol ciia monome (B) va it nhét
mdt chét dugc chon tir nhém bao gdm axit acrylic, mudi cua axit acrylic, va este clia

axit acrylic.

Nhiét d0 phan mg ctia phan rng nay t6t hon 14 0°C hodc cao hon va tdt hon 1a
150°C hogc thdp hon. Nhiét do phan tng 1a t6t hon nita 1a 10°C hogc cao hon, con tdt
hon nira 1a 15°C hodc cao hon. Nhiét do phan ing la tdt hon nita 1a 100°C hodc thép

hon, con tdt hon nira 13 90°C hodc thap hon.

ft nhAt mot chét duoc chon tir nhém bao gdm axit mercaptocarboxylic va mudi
cua axit mercaptocarboxylic, it nhit mot chit duoc chon tir nhém bao gdm axit acrylic,
mudi cua axit acrylic, va este cia axit acrylic, va monome (B) ¢ thé duoc dat vao binh
phan Gmg bang phuong phap bat ky nhu phuong phap dit mot 14n toan bo lugng clia cac
chét nay vao binh phan tng ltc bit diu phan ung; phuong phap dit ting phan hoic lién
tuc toan bd lugng cia cac chat nay vao binh phan ing; hodc phuong phéap dit mot phan
clia c4c chét nay vao binh phan tng ltc bét dau phan tng, ‘Vé, sau d6 dat timg phan hodc
lién tuc phan con lai cua cic chét nay vao binh phan ung. Chat khoi dong qua trinh
polyme hoa géc, khi dugc st dung, co thé duogc dat ban dau vao binh phén Ung, co6 thé

duoc thém ting giot vao binh phan ing, hodc c6 thé dugc dit vao binh phan tmg bang
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cach két hop cac phuong phéap nay tity vao muc dich.

Hop chit (X) thu dugc théng qua phan tng nay cé thé dugc xac dinh bing thiét

bi sc ky 16ng hiéu niang cao (HPLC) va khdi quang phd ké sic ky léng (LC-MS).

Chét trc ché sy &n mon kim loai theo sang ché t6t hon duge thém vao ché phdm
khi ché pham nay dugc phan Gng, bao quan, hodc van chuyén bang cich sir dung dod

chira kim loai hodc tuong tu.

Ché phim nay tt hon 13, nhung khdng gi6i han 8, ché pham gdém polyme chia

nhém carboxyl dugec mo ta dudi day hodc vat liu thd cua polyme chira nhoém carboxyl.

Nong d6 cia chit e ché sy an mon kim loai theo séng ché trong ché pham t6t
hon 1a tir 100 dén 100000 phn triéu, tdt hon nira 14 tir 500 dén 50000 phan triéu, con
t6t hon nita 1a tir 1000 dén 40000 phin triéu, dic biét tét hon 1a tir 2000 dén 30000 phan

triéu.

Nong do cua chat e ché sy an mon kim loai trong ché pham c6 thé dugc xéac

dinh bang phuong phap duge md ta trong céc vi dy.

Sang ché con d& cap dén phuong phép st dung hop chét (X) 1am chét Grc ché sy
%n mon kim loai, trong d6 hop chat (X) chira mot phan tir axit mercaptocarboxylic hodc
mudi cua axit mercaptocarboxylic; mdt phan ti axit acrylic, mudi ctia axit acrylic, hodc
este cua axit acrylic; va mdt phan to monome (B) c6 cong thirc (1) dudi day, duoc lién

két v6i nhau:

— (1)

2 on> 0 <AO> R

R
trong d6 RY, R% va R® 1a gidng hogc khac nhau va mdi trong s6 d6 la nguyén tir hydro
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ho#c nhém metyl; R* 1a nguyén tir hydro hodc nhém hydrocacbon C1-C30; cac (AO) la
gidng hoic khic nhau va mdi (AO) 1a nhém oxyalkylen; n 1a s6 mol trung binh ctia
nhom oxyalkylen thém vao va bang tir 1 dén 300; va x 1a tir 0 dén 4. Phuong 4n dugc

wu tién cta hop chét (X) 12 nhu duge mo ta trén day.
Ché pham

Sang ché con dé cap dén ché phim gdm polyme chita nhém carboxyl va hop chét
(X) chira mét phan tir axit mercaptocarboxylic hodc mudi cta axit mercaptocarboxylic;
mdt phan tr axit acrylic, mudi cua axit acrylic, hodc este cua axit acrylic; va mot phén
ti monome (B) ¢6 cong thie (1) dudi day, duge lién két v6i nhau: Hop chét (X) c¢6 mit
véi lugng tir 0,01 dén 5% khéi luong so véi 100% khdi lugng clia polyme chita nhém

carboxyl.

Khi polyme chtta nhém carboxyl duoc diéu ché, bao quan, hodc van chuyén béng
cach str dung san pham kim loai nhu dd chira hodic 6ng, cac nhém carboxyl ciia polyme
ndy c6 thé gy ra sy an mon kim loai trong san phim nhu dd chtra. Sw an mon kim loai
nay trong san pham nhu dd chira c6 thé dwoc ngin chin khi ché phdm gdm polyme chira
nhém carboxyl ndy c6 chira lugng cu thé ctia hop chét (X). Do d6, ché phim theo sang

ché c6 tinh n dinh bao quéan rat tbt.

Tét hon 1a hop chét (X) ¢6 mat véi lugng tir 0,02 dén 3% khdi lugng, tot hon nita

14 tir 0,03 dén 2% khéi luong, con tot hon nita 1a tir 0,05 dén 1,5% khéi lugng.

Ché phdm nay c6 thé duoc didu ché bang cach tron polyme chira nhom carboxyl

v6i hop chit (X).

Tét hon 12 ndng @9 ctia hop chat (X) trong ché pham tir 50 dén 30000 phén triéu.
Didu nay c6 thé dén t6i ché phim theo séng ché ¢6 tinh 6n dinh bao quan t6t hon rét

nhidu. Tét hon nita 13 ndng do cua hop chét (X) tir 100 dén 20000 phan triéu, con tét
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hon nita 12 tir 200 d&n 10000 phan triéu, dic biét tot hon 12 tir 250 dén 8000 phan tridu.

Ché phdm nay c6 thé c6 do pH bat ky. Y nghia k¥ thuat cta sang ché dugc ching
minh mot cach cu thé va hidu qua khi hop chét (X) dugce st dung trong ché phim c6 do
pH béng 7 hodc nhé hon béi vi kim loai d& bi an mon trong diéu kién axit. Trong khi do,
ché phdm c6 do pH qua thp 14 khong thich hop theo quan diém vé tinh 6n dinh bao
quan cua polyme chira nhém carboxyl. D9 pH cua ché pham tt hon 1a tir 3 dén 10, tét
hon nita 13 tir 4 dén 9, con tot hon nita la tir 5 dén 7. PO pH co thé duoc kiém soat béng,
vi dy, chit kiém nhu mudi vo co (vi du, hydroxit hodc cacbonat ctia kim loai hoa tri mot

hodc kim loai hoéa tri hai), amoniac, hodc amin hitu co.

Ché phim nay c6 thé con chtra thanh phan khac ngoai polyme chita nhém

carboxyl va hop chat (X).

Céc vi du khong gi6i han vé thanh phin khac nay bao gém chat khéi dong qué
trinh polyme hoéa con du, cdc monome con du, cac san phém phu dugc tao thanh trong
qua trinh polyme hoéa, va do 4m. Ché phim nay c6 thé bao gdm mot hodc nhidu chat néu

trén.

Tét hon 1a thanh phan khéc nay ¢6 mat trong ché phim véi ty 1¢ tir 30 dén 90%
khdi luong, tdt hon nira 1a tir 40 dén 80% khéi lugng dwa trén 100% khéi lugng ctia ché

pham.

Du ché pham nay dugc mong muodn la c6 nong do cao theo quan di€ém vé lugng
cac thanh phén hoat tinh ¢6 lién quan dén viéc trc ché sy &n mon hodc kha nang phén
tan chat gan, nhung n6 dugc mong muodn la c6 nong do thap theo quan di€ém do dinh

dung dich ctia n6 hodc céac yéu to khac c6 lién quan dén kha nang xur ly.

Polyme chita nhom carboxyl
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Polyme chra nhém carboxyl co6 thé 1a polyme bat ky chira nhdém carboxyl, va no6
tot hon 13 chira don vi clu tric (a) ¢d nguodn goc tir monome cuia axit carboxylic khong

no (A).

Monome cua axit carboxylic khéng no (A) phu hop 1a, vi dy, monome cua axit
monocarboxylic khéng no hodc monome cta axit dicarboxylic khong no. Monome cua
axit monocarboxylic khong no 1a monome bét ky chira mot nhém khong no va mot nhém
¢6 kha ning tao thanh carbanion trong phén tir, va cac vi du dugc uu ti€n cua no6 bao
g6m axit (met)acrylic, axit crotonic, axit tiglic, axit 3-metylcrotonic, va axit 2-metyl-2-
pentenoic; va mudi cta kim loai hoa tri mot, mudi cta kim loai héa tri hai, mubi amoni,
va mudi amin hitu co ctia né. Monome cta axit dicarboxylic khong no 1 monome bét
ky chira mot nhém khong no va hai nhém c6 kha ning tao thanh carbanion trong phén
tr, va cac vi du duoc uu tién cia nd bao g6m axit maleic, axit itaconic, axit mesaconic,
axit xitraconic, va axit fumaric; mudi cta kim loai hoa tri mot, mudi ctia kim loai héa

tri hai, mudi amoni, va muo6i amin hitu co cia nd; va anhydrit va ban este cua no.

Monome cua axit carboxylic khong no (A) t5t hon 12 bao gdm it nhat mot chét
duoc chon tir nhém bao gém axit (met)acrylic, axit maleic, va mubi cla chung, tdt hon
nita 12 bao gdm it nhat mot chat dugc chon tir nhém bao gdm axit (met)acrylic va mubi
ctia nd, con tot hon nita 1 bao gém it nhat mot chit dugc chon tir nhém bao gém axit

acrylic va mudi cua no.

Polyme chtta nhém carboxyl t6t hon 12 con chtra don vi cdu trac (b) c6 ngudn goe
tr monome (B) va/hodc don vi chu trac (c) c6 ngudn gde tir monome chira (poly)alkylen

glycol (C) ngoai monome (B).

Trong phuong an dugc uu tién theo sang ché, polyme chitra nhém carboxyl chtta

cac don vi cdu tric (a) va (b) hodc céc don vi chu tric (a) va (c).
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Céc vi du cu thé va cac phuong an dugc uu tién cia monome (B) 1a nhu duge mo

ta trén day.

Céc vi du v& monome chtta (poly)alkylen glycol (C) ngoai monome (B) bao gbdm
cac hop chit trong do6 tir 1 dén 300 mol alkylen oxit dugc thém vao hydroxyalkyl vinyl
ete nhu hydroxybutyl vinyl ete va céc san phidm duge bién ddi ky nuée & diu cing ctia
chung; cac (poly)alkylen glycol (met)acrylat c6 s6 mol alkylen glycol dugc thém 1 tir
1 dn 300, nhu etylen glycol (met)acrylat va dietylen glycol (met)acrylat; alkoxy
(poly)alkylen glycol (met)acrylat co s6 mol alkylen glycol dugc thém 14 tir 1 dén 300,
nhu etylen glycol metoxy (met)acrylat va dietylen glycol metoxy (met)acrylat; céc
dieste cia monome trén ddy clia axit dicarboxylic khong no va alkyl (poly)alkylen glycol
trong do6 tur 1 dén 500 mol alkylen oxit C2-C18 dugc thém vao amin hodc rugu C1-C30;
cac dieste ciia monome trén day cua axit dicarboxylic khong no va polyalkylen glycol
hoic glycol C2-C18 ¢6 s6 mol glycol duge thém 1a tir 2 dén 500; (poly)alkylen glycol
di(met)acrylat nhu (poly)etylen glycol di(met)acrylat va (poly)propylen glycol

di(met)acrylat; va cac (poly)alkylen glycol dimaleat nhu polyetylen glycol dimaleat.

Monome (C) tot hon 12 (poly)alkylen glycol (met)acrylat c6 s6 mol alkylen glycol
dugc thém 1a tir 1 dén 300 hoidc alkoxy (poly)alkylen glycol (met)acrylat c6 sé mol
alkylen glycol dugc thém la tir 1 dén 300, t5t hon nita 13 metoxypolyetylen glycol

(met)acrylat.

Polyme chita nhom carboxyl c6 thé con chira don vi cau triic (e) c6 nguodn goc tir

monome (E) ngoai monome cua axit carboxylic khong no va monome (B).

Cac vi du v& monome (E) bao gdbm cic hydroxyalkyl (met)acrylat nhur
hydroxyetyl (met)acrylat va hydroxypropyl (met)acrylat; cac este cia rugu C1-C30 va

axit monocarboxylic khong no nhu metyl (met)acrylat hodc glycidyl (met)acrylat; cac
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dieste cia rugu C1-C30 va axit dicarboxylic khong no nhu axit maleic (anhydrit), axit
fumaric, hodc axit itaconic; cdc diamit cia monome cua axit dicarboxylic khong no va
amin C1-C30; céac (met)acrylat da chic nhu hexandiol di(met)acrylat va
trimetyrolpropan tri(met)acrylat; céc axit sulfonic khong no (va mudi cta ching) nhu
vinyl sulfonat, (met)alyl sulfonat, (met)acrylamit cta axit 2-mety1propansulfonic, va
axit styren sulfonic; cac amit ciia amin C1-C30 va monome cta axit monocarboxylic
khong no, nhu metyl (met)acrylamit; cac hop chét vinyl thom nhu styren, a-metylstyren,
va vinyl toluen; alkanediol mono(met)acrylat nhu 1,4-butanediol mono(met)acrylat; cac
dien nhu butadien va isopren; cac amit khong no nhu (met)acryl (alkyl)amit, N-metylol
(met)acrylamit, va N,N-dimetyl (met)acrylamit; cdc xyan khdng no nhu
(met)acrylonitril; cac este khong no nhu vinyl axetat; cdc amin khong no nhu aminoetyl
(met)acrylat, dimetylaminoetyl (met)acrylat, va vinylpyridin; cac hgp chét divinyl thom
nhu divinylbenzen; va céc alyl nhu rugu (met)alyl va glycidyl (met)alyl ete. Mot hodc

nhiéu cac chat trén day cé thé dugc st dung.

Ty 16 ciia don vi ciu tric (a) trong polyme chira nhom carboxyl t6t hon 1a tir 1
dén 80% khoi lugng dua trén 100% khdi lugng cta tAt ca cac don vi cAu trac. Polyme
nay c6 kha nang phén tan chét gin duge ting cudong hodc twong ty, va do do6 1a phit hop

cho céc tng dung khéc nhau.

Ty 18 ctia don vi cau tric (a) t6t hon nita 1a tir 1,5 dén 70% khéi lugng, con tot
hon nita 14 tir 2 dén 60% khéi luong, t6t hon niva 1a tir 2,5 dén 55% khéi luong, tot hon
nita nita 1a tir 2,5 dén 50% khdi luong, dic biét tot hon 1a tir 3 dén 45% khdi lugng, tét
nhat 12 tir 3 dén 40% khéi lugng dua trén 100% khdi lwong ciia tt ca cac don vi céu

trac.

Néu don vi cau tric (a) chira nhom carboxyl trong dang mudi, khoi lwgng cta nd

duoc xac dinh nhu khéi luong cia don vi cAu tric (a) chtra nhém carboxyl trong dang
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axit trong tng. Vi dy, trong truong hop cua cAu truc c6 ngudn gde tir natri (met)acrylat,
ty 16 cua ciu tric nay duogc xac dinh bang cach tinh khéi lwong cia cAu trac c6 ngudn
gbc tir axit (met)acrylic. Twong tu, khi cdc monome khac nhau dugc md ta dudi day 1a
trong dang mudi, khéi luong ciia monome nay la duoc xac dinh bing cach tinh khéi

lugng clia monome trong dang axit twong Ung.

Ty 18 ctia tong cac don vi cAu tric (b) va (c) trong polyme chira nhém carboxyl
t6t hon 12 tir 20 dén 99% khéi lugng dua trén 100% khdi lugng ciia tét ca cac don vi cdu
trac. Ty 1€ nay 1a tot hon nira 12 tir 30 dén 98,5% khéi lwgng, con tét hon nita 1a tir 40
dén 98% khéi luong, t6t hon nira 13 tir 45 dén 97,5% khdi lugng, tt hon nita nita 1a tir
50 dén 97,5% khéi luong, dic biét tot hon 1a tir 55 dén 97% khdi lugng, tot nhat 14 tir

60 dén 97% khéi luong.

Ty 18 ctia don vi c4u tric (e) trong polyme chira nhém carboxyl t6t hon 1a tir 0
dén 30% khbi lugng dua trén 100% khéi lugng cua tht ca cac don vi céu trc. Ty 1€ nay
1 t&t hon nita 1a tir 0 dén 20% khdi lugng, con tdt hon nira 1a tir 0 dén 10% khéi lugng,

dic biét tdt hon 1a tr 0 dén 5% khdi luong, tét nhat 14 0% khdi lugng.

Polyme chira nhém carboxyl t6t hon 1a ¢6 khéi lugng phan tir trung binh khéi 1a
tir 5000 d&n 200000, t6t hon nita 1a tir 6000 dén 150000, con ot hon nita 14 tir 7000 dén
100000, dic biét tét hon 1a tir 8000 dén 50000. Khéi lwong phan tir trung binh khdi cta
polyme nay cé thé duge xac dinh bing sic ky tham thau gel (GPC: gel permeation

chromatography) trong cac diéu kién dugc mo ta trong céc vi du dudi day.
Phuong phéap diéu ché polyme chira nhom carboxyl

Polyme chita nhém carboxyl c6 thé duge diu ché bang phuong phap bat ky, va
n6 c6 thé dugc didu ché bang cach polyme hoa thanh phan monome. Céc vi du dugc wu

tién cu thé cda thanh phan monome bao gdm céc chat da duge mo ta trén day. Ty 1€ cua

-24-



35418

timg monome (A), (B), (C), va (E) dua trén 100% khéi lugng ctia thanh phin monome
1a gibng nhu ty 1& cta ting don vi cu tric (a), (b), (c), va (e) dwa trén 100% khdi lugng

cua tat ca cac don vi cau truc duge mo ta trén day.

Dé kiém soat khdi lugng phan tir ctia polyme thu duoc, chét chuyén mach c6 thé
dugce st dung. Cac vi du v& chét chuyén mach bao gém cac chét chuyén mach ua nudc
bao gdm chit chuyén mach thiol nhu mercaptoetanol, thioglyxerol, axit
mercaptocarboxylic, va axit 2-mercaptoetansulfonic; cdc rugu bic hai nhu rugu
isopropyl; va céc oxit thap va mudi cia ching nhu axit phosphoro, axit hypophosphoro,
cac mubi cta chiing (vi du, natri hypophosphit, kali hypophosphit), axit sulfuro, hydro
sulfit, axit dithiono, axit disulfuro, cac mudi ciia chung (vi du, natri sulfit, natri bisulifit,

natri dithionit, natri metabisulfit). Trong sb cac chit nay, wu tién chit chuyén mach thiol.

Chét chuyén mach c6 thé 1a chit chuyén mach ky nuéc. Cac vi du thich hop cua
chét chuyén mach ky nuéc bao gdm céc chit chuyén mach thiol, mdi chit nay chira
nhém hydrocacbon c6 ba hodc nhiéu nguyén tir cacbon, nhu butanthiol, octanthiol,
decanthiol, dodecanthiol, hexadecanthiol, octadecanthiol, xyclohexyl mercaptan,

thiophenol, octyl thioglycolat, va octyl 3-mercaptopropionat.

Viéc stt dung monome c6 hoat tinh chuyén mach nhu axit (met)alylsulfonic (hodc

mudi cua nd) lam monome (e) 1a hi€u qua dé kieém soét khoi luong phan tir ctia copolyme.

Luong chit chuyén mach dugc st dung c6 thé duogc thiét 14p phi hop, va t6t hon
la 20 mol hodc nho hon, t5t hon nita 1a 15 mol hodic nho6 hon, con tdt hon nita 14 10 mol

hodc nho hon so vé6i tdng 100 mol ctia thanh phdn monome.

Phan tng polyme hoa cé thé duoc tién hanh bang cach, vi du, polyme hoa dung

dich hoic polyme hoa khi st dung chét khoi dong qua trinh polyme hoa gbc khi can.

Céc vi du duoc wu tién cu thé cua chét khoi dong qua trinh polyme hoa gbc bao
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gbom cac chat da duge mo ta trén day.

Viéc polyme hoa dung dich c6 thé dugce tién hanh theo timg mé, theo céch lién
tuc, hodc bang su két hop cia cac cach nay. Céc vi du vé dung mdi duoc sit dung trong
day bao gém nudc; cdc ruou nhu rugu metyl, raugu etyl, va rugu isopropyl; cac
hydrocacbon thom hodc béo nhu benzen, toluen, xylen, xyclohexan, va n-hexan; cac
hop chét este nhu etyl axetat; cac hop chét keton nhu axeton va metyl etyl keton; va cac
hop chét este vong nhu tetrahydrofuran va dioxan. Cu thé, viéc polyme hoéa dung dich

nuéce la phtt hop cho polyme hoa.

Luong chét khéi dong qué trinh polyme hoa gbe duge sir dung tot hon 14 0,001
mol hodc hon, tdt hon nita 12 0,01 mol hodc hon, con tot hon nita 12 0,1 mol hodc hon,
dac biét t6t hon 14 0,2 mol hodc hon, va tdt hon 14 20 mol hodc nhd hon, tdt hon nita 1a
10 mol hozc nhé hon, con tét hon nita 1a 5 mol hoge nhé hon, ddc biét tot hon 1a 3 mol

ho#ic nho hon so véi tong 100 mol cia thanh phin monome.

Céc diéu kién polyme héa cia phan tmg polyme héa, nhu nhiét dd polyme hoa,
duge thiét 1ap phu hop tity theo phwong phap polyme héa, dung mdi, chét khoi dong qua
trinh polyme hoa, va chét chuyén mach dugc sir dung. Nhiét do polyme hoa t6t hon 1a
0°C hodc cao hon va 150°C hodc thép hon. T4t hon nita 1a 30°C hodc cao hon, con tét
hon nita 1a 50°C hoac cao hon. T4t hon nita 14 120°C hoic thép hon, con tdt hon nita 1a

100°C hodc thap hon.

Thanh phin monome c6 thé dugc dit vao binh phan tung bang phwong phéap bét
ky nhu phuong phép dat mot 14n toan bo thanh phin monome vio binh phan tmg ltic bt
dau phan tng; phuwong phép dat ting phan hoic lién tuc toan bo thanh phan monome
vao binh phan tng; hodc phuong phip dit mot phan thanh phén monome vao binh phan

g lac bit diu phan tng, va sau d6 dit ting phan hoic lién tuc phan con lai cia thanh
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phan monome vao binh phan Gng. Ty 1€ gitta khéi luong ctia cac monome v6i nhau dwgc
cung cip trong mdi don vi thoi gian c6 thé duoc thay d6i mot cach lién tuc hodc theo
timg budc bang cach thay d6i mot cach lién tuc hodc theo timg budc ty 1§ thém clia céc
monome vao binh phan tmg gita phan ing. Bing cach niy, hai hoic nhiu copolyme ¢
ty 1€ monome khac nhau cé thé duoc téng hop ddng thoi trong phan Gng polyme hoa.
Chét khoi dong qua trinh polyme héa gbc c6 thé duoc dit ban dau vao binh phéan ung,
c¢6 thé dugc thém timg giot vao binh phan tng, hodc ¢ thé duoc dit vao binh phan tng

bang cach két hop cac phuong phap nay tiy vao muc dich.

Do d9, polyme tao ra cé thé duoc sir dung theo diing ban chét ctia n6 cho cac ing
dung khéc nhau nhu céc chét phan tan. N6 ¢6 thé dugc trung hoa bang chit kiém khi
cAn trude khi st dung. Chét kiém phi hop 13 mudi vo co (vi du, hydroxit hodc cacbonat
cua kim loai hoa tri mot hoac kim loai héa tri hai), amoniac, hodc amih httu co. Sau khi

hoan thanh phan tng, ndng dd cua polyme nay co thé dugc kiém soat khi can.
Phuong phap bao quan va/hoic van chuyén polyme chira nhém carboxyl

Séang ché con dé cap dén phuong phap bao quan va/hodc van chuyén polyme chira
nhom carboxyl, phuong phap nay bao gdm viée dit hop chit (X) 6 ndng do tir 50 dén
30000 phan triéu vao dd chira d8 bao quan va/hoic van chuyén, hop chit (X) chira mot
phéan tr axit mercaptocarboxylic hodc mudi cua axit mercaptocarboxylic; mot phan tir
axit acrylic, mudi cua axit acrylic, hodc este cia axit acrylic; va mot phan t&r monome

(B) c6 cong thirc (1) dudi day, duoc lién két v6i nhau:

Viée ¢6 ndng do trén day ctia hop chit (X) trong d6 chira trong qua trinh bdo quan
va/hodc van chuyén polyme chtra nhom carboxyl lam ngén chdn mot cach c6 hi€u qua
sy n mon kim loai & cac san phdm kim loai nhu d6 chta va 6ng. Do d6, polyme chtra

nhém carboxyl ¢6 thé dugce bao quan va/hoac van chuyén mot cach on dinh.
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Nong dd ctia hop chét (X) t6t hon 1a tir 100 dén 20000 phan triéu, t6t hon nita 1a

tir 200 dén 10000 phan triéu, con tot hon nira 1a tir 250 dén 8000 phan triéu.

Viéc van chuyén & day bao gdm viéc mang di bing cach khong st dung thiét bi
van chuyén hodc twong tu ciing nhu viéc mang di bing cach st dung thiét bi van chuyén
hodc tuong tu. Polyme chira nhém carboxyl trong qué trinh vén chuyén 1a ddng thoi

trong trang thai bao quan.

Trong phuong phap bao quan va/hoic van chuyén, lwvong hop chit (X) trong dd
chtra dé bao quan va/hodc van chuyén t6t hon 1 tir 0,01 dén 5% khéi luong, tot hon nira
1a tir 0,02 dén 3% khéi luong, con tét hon nita 1a tir 0,03 dén 2% khéi lugng, dic biét
t6t hon 1a tir 0,05 dén 1,5% khéi luong so véi 100% khdi lwgng ctia polyme chita nhém

carboxyl.

Trong phuong phap bao quan va/hodc van chuyén (mang di), d6 chira dé bao quan
va/hoidc van chuyén t6t hon 1a duge 1am bang kim loai. Y nghia k¥ thuat cla sang ché
dugc chirng minh mot cach cu thé va hiéu qué khi dd chua dé bao quan va’hodc van
chuyén 13 duoc 1am bing kim loai béi vi hop chit (X) c6 hoat dong G ché sy dn mon

kim loai rat tét.

Céac vi du vé kim loai bao gdm céc kim loai dua trén st nhu sét va hop kim sat
(vi du, sét, thép cacbon, va thép khong ri); ddng va hop kim déng nhu ddng thau va dong
vang; k&m va hgp kim k&m; magie va hgp kim magie; nhom va hop kim nhom; niken
va hop kim niken; crom va hop kim crom; va chi, thiéc, mangan, coban, molypden,
tungsten, vanadi, cadimi, va cac hop kim cua chiung. Trong sb cac kim loai nay, wu tién

cac kim loai dua trén sét, vdi sat duge uu tién hon.

Ché phdm polyme chtta nhém carboxyl trong d6 chira @ bao quan va/hodc van

chuyén c6 thé c6 d6 pH bét ky. Do pH nay t6t hon 1a tir 3 dén 10, t6t hon nira 13 tir 4 dén
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9, con tdt hon nita 12 tir 5 dén 7. DO pH c6 thé duoc kiém soét béng, vi du, chét kiém
nhu mudi vo co (vi dy, hydroxit hodc cacbonat ctia kim loai héa tri mot hodc kim loai

héa tri hai), amoniac, hodc amin hitu co.

Trong phuong phap bdo quin va/hodc vén chuyén, nhiét do trong bao quan
va/hodic van chuyén polyme chtra nhém carboxyl ¢6 thé 1a nhiét d6 bat ky, va tot hon 1a
ir 0°C dén 50°C, tt hon nita 1a tir 5°C dén 40°C, con t6t hon nita 1a tir 5°C dén 30°C.
Polyme chita nhém carboxyl d8 bao quan va/hodc van chuyén duge mong mubn 12 trong
dang dung dich nuéc. Do dd, polyme duge xit ly theo cach mong mudn & nhiét do cao
theo quan diém kha nang xir Iy va dong lanh, trong khi dé polyme duoc xir Iy theo cach

mong mudn & nhiét do thip theo quan diém v& tinh 6n dinh bao quan cla polyme.

Trong phuong phap bao quan, thoi gian bdo quan c6 do dai bét ky. Thoi gian bao
quéan t6t hon 1a khong thap hon 10 gio. Trong trudng hop nay, hiéu qua cla sang ché
duoc thé hién mot cach dang ké. Thoi gian bdo quan 1a t5t hon nira 12 khong thip hon 1
ngdy, con tdt hon nita 1a khong thip hon 3 ngay, dic biét t6t hon 1a khong thap hon 7
ngdy, tét hon nita 1a khong thip hon 14 ngay, t6t nhét 1a khong thap hon 28 ngay. Thoi

gian bao quan thuong tdt hon 12 khong qua 360 ngay.

Trong phuong phép van chuyén, thoi gian van chuyén c6 thé co do dai bét ky.
Thoi gian van chuyén t6t hon 12 khong thip hon 10 gid. Trong truong hop nay, hiu qua
clia sang ché duoc thé hién mot cach dang ké. Thoi gian van chuyén 1a t6t hon nira 1
khong thap hon 1 ngay, con t6t hon nira 1a khong thap hon 3 ngay, dic biét t6t hon 1a
khong thap hon 7 ngdy, t6t hon nita 12 khong thap hon 14 ngay, t6t nhét 1a khong thap

hon 28 ngay. Thoi gian van chuyén thuong t6t hon 1a khdng qua 60 ngay.

Phan bén trong dd chira dé bao quan va/hodc van chuyén polyme chtta nhém

carboxyl ¢o thé trong mdi truong khong khi. Dé ngan ngira sy hity hoai ctia thanh phan
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va su hdp thu d6 4m, phan bén trong nay c6 thé trong méi trudng tro. Cac vi du vé khi

tro bao gom nito va agon.

Phan bén trong dd chira dé bao quan va/hodic van chuyén c6 thé c6 ap suat bat ky.
Viéc bao quan va/hodc van chuyén c6 thé duoc tién hanh dudi 4p suét binh thuong (ap
sudt khi quyén), 4p sudt giam, hodc 4p suét tang. Uu tién &p suat khi quyén hozc ap suét
ting. Trong truong hop bdo quan va/hodc van chuyén dudi ap suét binh thuong (4p suét
khi quyén), khong can bd tri thém thiét bi ap sudt hodc thiét bi lam giam é&p suét, va do
chira hodic éng dé bao quan va/hoic van chuyén khong can c6 kha ning chéng 4ap suét.

Do d6, ap sut binh thuong (4p sut khi quyén) dugc wu tién theo quan diém vé gia thanh.

Trong phuong phap bdo quan va/hodc van chuyén, polyme chira nhém carboxyl
c6 thé 12 polyme bat ky chtra nhém carboxyl, va t6t hon 1a gidng nhu polyme chira nhém

carboxyl trong ché phim theo sang ché.
Vi du thuc hién sang ché

Sau day, sang ché s& dugc mo ta chi tiet hon dya trén cac vi du, tuy nhién, cac vi
du nay khong ¢6 muc dich 1am gi¢i han pham vi ctia sang ché. O day, “(cic) phan” dé
cap dén “(cac) phan khoi lugng” va “%” dé cap dén “% khoi lugng”, trir khi ¢6 quy dinh

khac.
Phan dudi ddy md ta cac phép do duge tién hanh trong cac vi du.
Céc diéu kién phan tich GPC

Céc cot dugce st dung: Cot bao vé TSK SWXL, TSKgel G4000SWXL, TSKgel
G3000SWXL, va TSKgel G2000SWXL, tAt ca diéu c6 san trén Tosoh Corporation, dugc

két nbi theo mot loat.

Dung dich rtra giai: Dung dich dugc diéu ché bang cach hoa tan 115,6 g natri
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axetat trihydrat trong hdn hgp dung moi chita 10999 g nuée va 6001 g axetonitril va

kiém soat d6 pH cua dung dich nay dén 6,0 bang axit axetic
Luong dugc truyén: 100 uL dung dich rira gii 0,5%
Téc do chay rira giai: 1,0 mL/phut
Nhiét do cot: 40°C

Vat liéu tham khao: Polyetylen glycol, khéi luong phén tir cao nhét dinh (Mp):

255000, 200000, 107000, 72750, 44900, 31440, 21300, 11840, 6450, 4020, 1470

Tht tw duong cong hiéu chudn: Puong cong hinh khéi

B0 do: Bo do chi sb khiic xa vi sai 410 c6 sin trén Nihon Waters '

Phim m&m phén tich: MILLENNIUM phién ban 3.21 ¢6 sén trén Nihon Waters
Céc diéu kién phan tich HPLC

Céc cdt dugce sir dung: Cot bao vé Atlantis dC18 (5 pm, 4,6 x 20 mm) c6 trén
Waters va hai cot Atlantis dC18 (5 um, 4,6 x 250 mm) c6 s&n trén Waters duoc két ndi

theo mot loai.

Dung dich rtra giai: Dung dich dugc diéu ché bang cach hoa tan 4,5 g natri axetat
trihydrat va 63 g axit axetic trong hdn hop dung moi chra 10800 g nudce va 7200 g

axetonitril
Luong duoc truyén: 100 pL dung dich rira giai 1,0%
Téc d6 chay rua giai: 1,0 mL/phut
Nhiét do cot: 40°C

B0 do: B do chi s6 khic xa vi sai 410 c6 san trén Nihon Waters
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Phdm mém phan tich: MILLENNIUM phién ban 3.21 ¢6 sin trén Nihon Waters
Céc diéu kién phan tich LC-MS

Thiét bi: LTQ-XL (MS), Ultimate 3000 (LC) c6 sin trén Thermo Fisher Scientific
K.K.

Céac cot duge st dung: Hai cot Atlantis dC18 (5 pm, 4,6 x 250 mm) c6 san trén

Waters duoc két ndi theo mot loai.

Dung dich rtra giai: Hon hgp dung dich chita dung dich A 12 dung dich chaa dung
dich amoni axetat 2 mM va axetonitril v&i ty 1€ cua dung dich amoni axetat 2
mM/axetonitril = 4/6 va dung dich B 1a dung dich nudc 1% axit axetic, véi ty 1€ A/B =

99/1

Phuong phéap ion héa: Phuong phap ESI, phét hién céc ion dién tich duong hodc

dién tich am
Pham vi phat hién: M/z = tir 50 dén 2000
Téc d6 chay ria giai: 1 mL/phit (Split 1/5)
Nhiét do cot: 40°C
Truyén: 20 uL, truyén miu tu dong

Thir nghiém an mon tAm thép

Miéng thr nghiém (tAm thép cudn v6i mot 16, dd dai: 50 mm x do rong: 25 mm
x do day: 1,6 mm, SS400) duogc treo bing soi Teflon® sao cho miéng thir nghiém hoan
toan chim trong dung dich tht nghi€ém trong d6 chura thuy tinh va dé yén ¢ 40°C. Sau
mot s ngay xac dinh trude, trong lugng cua tdm thép duoc do lai va su thay d6i trong

luong tir trong lugng ban dau duoge ghi nhan. Do do, xé4c dinh ty 1€ phﬁn tram cda su

-32-



35418

giam trong luong tam thép.
Phuong phap do ham lugng chét rin
1. TAm nhom dugc can mdt cach chinh xac.

2. bich do ham lugng chét rén dugc dat trén tAm nhom ma di dugce cdn mot cach

chinh x4c trong Budc 1, va duge can mot cach chinh xac.

3. Pich do ham luong chét rin ma da dugc can mot cach chinh x4c trong Budc 2
dugc dit trong mot gio trong may sdy c6 nhiét do dugc didu khién dén 130°C trong khi

quyén nito.

4. Sau mot gio, dich do ham lugng chét rén duoc léy ra tr may séy va duoc lam

mat trong binh 1am kho6 & nhiét dd phong trong 15 phut.

5. Sau 15 phut, dich do ham luong chét rin dugc 14y ra tir binh lam kho, va tong

trong lwong ctia tam nhém va dich do ham lugng chét ran dugc can mot cach chinh xac.

6. Trong lugng da dugc xac dinh trong Bude 5 dugce trir di trong lugng cia tAm
nhdm da dugce x4c dinh trong Bude 1, va gia tri tao ra dugc chia cho trong luong cua
dich do ham lugng chit rén da duoc xac dinh trong Budge 2 dé dua ra ham luong chét

ran.
Vi du 1: Biéu ché oligome ¢ ché sy an mon (1)

Trong binh phan Ung thdy tinh, 19,2 phin nudc trao dbi ion, 1,08 phan axit
mercaptopropionic, 0,73 phan axit acrylic, va 29,0 phan dung dich nuéc 80% san pham
ma dugc thém etylen oxit (s6 mol trung binh cua etylen oxit da dugc thém: 50) vao
nhém hydroxy cta 3-metyl-3-buten-1-ol (isoprenol) (sau day, dugc dé cap 1a IPN-50)

duoc trén. Ching phan ing & nhiét do phong trong 8 gio trong khi quyén nito va khiy
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200 vong mdi phut. Do d6, oligome (rc ché sy an mon dich (1) duoc thu dugc véi hiéu
suit 31% dua trén cac nguyén lidu thd di phan tng (13% dua trén tit ca cac nguyén liu
thd bao gdm nguyén liéu khong phan (mg, viéc x4c dinh duge tién hanh bang cach do
LC-MS, va hiéu suit duoc xac dinh tir ty 18 dién tich trong biéu do phan tich thu dugc

b%mg may HPLC duoc trang bi b do chi s6 khuc xa vi sai.
Vi du didu ché 1: Didu ché polyme chira nhém carboxyl

Binh phan tng thuy tinh dugc trang bi bd ngung tu Dimroth, may khudy duoc
trang bi canh khudy dwgc lam bing Teflon® va chdt khudy, 6ng nap nito, va cam bién
nhiét do duge nap bang 197,4 phin dung dich nudc 80% IPN-50 va 49,4 phin nudc trao
d6i ion. Khi khiy & 250 vong mdi phut, cac thanh phan duge lam 4m dén 65°C trong
khi dua nito vao véi 200 mL/phut. Sau d6, hdn hop dung dich chira 7,0 phén axit acrylic
va 7,0 phan nuéc trao dbi ion duge thém timg giot vao binh trong 5 gio. Déng thoi, thém
tig giot trong 5 gid 30 phut hdn hop dung dich chira 0,20 phan axit L-ascorbic va 21,9
phan nuéc trao d6i ion va dung dich nuéc chira 0,68 phan amoni persulfat va 16,3 phén
nuéc trao d6i ion. Sau khi hoan thanh viéc thém ting giot, nhiét do dugc duy tri & 65°C
trong mot giv. Bang cach nay, phan ing polyme hoa dugc hoan thanh. San phadm phan
ung tao ra dugc pha lodng va duoc trung hoa bang nudc trao ddi ion va dung dich nudc
natri hydroxit sao cho ham lugng chét rén nhu dugc x4c dinh bang phuong phép do trén
day va do pH duoc kiém soat chinh xéc dén 50% va 5,5. Do d6, thu dugc dung dich

nudc chira copolyme (2) c6 khéi Ivong phan tir trung binh khéi 12 40000.
Céc vi du tir 2 dén 5 va cac vi du so sanh tir 1 dén 4: Thir nghiém dn mon tdm thép

Tung dung dich thr nghiém duoc didu ché bang cach tron dung dich nudc chira
copolyme (2) va dung dich nudc chtra oligome (1) hodc dung dich nuge chira IPN-50

theo Bang 1 dudi day, va dugc dua vao thir nghiém dn mon bang phuong phép dugc md
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ta trén day. Cac két qua duoc thé hién trong Bang 1. Nong d6 cua oligome trong dung

dich thtr nghiém dugc xéac dinh bang cong thic dudi day (4).

{(Luong dung dich nudc chira oligome dugc thém) x (ndng d6 oligome trong
dung dich nuéc chia oligome)}/{(lugng dung dich nudc chira copolyme chira nhém

carboxyl dugc thém) + (lugng dung dich nude chira oligome dugc thém)} (4)

Nong do cua oligome trong dung dich nuéc chia oligome trong cong thic (4)

duogc x4c dinh bang cong thic dudi day (5).

(T4t ca cac nguyén lidu thd dé tbng hop oligome, ngoai trir nudc)/(tat ca cic
nguyén lidu thd dé tdng hop oligome, bao gdm nuée) x (hidu suit ctia oligome so véi

tat ca cac nguyén liéu tho) (5)

Hiéu sudt cua oligome trong cong thirc (5) duge xé4c dinh tir ty Ié dién tich cta
dinh oligome trén tong dién tich cua tit ca cc dinh trong biéu dd phan tich thu dugc

bang bo do chi sb khiic xa vi sai bang HPLC.

Tién hanh céc phan tich bing LC-MS va HPLC sir dung cling cdt. Do d6, cac
thanh phan duoc rira giai theo cling thit tu trong LC-MS va HPLC, va tht tu xuét hién
cta cac dinh cua cac thanh phan 13 giéng nhau trong cac biéu dd phan tich LC-MS va
HPLC. Theo do, dinh oligome c6 thé dugc xac dinh trong biéu db phan tich thu duoc
bing bd do chi s6 khuc xa vi sai bang HPLC dua trén dinh oligome duoc xac dinh bing

LC-MS.

Bang 1
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Thanh phan dung dich thir nghiém (g) Néng d6 cia | Su suy giam -

. N St suy gilam

] ) oligome trong | v&frong & frone luon

Dung dich nuée Dung dich nudoc dung dich thr |lugng ciia thm | . g e
i : chira oligome e | [PN-50 . e cua tam thép
chira copolyme (2)| oo o nghiém 1ep (28 ngay)
che sy &n mon (1) (phdntriéw) | (14ngay) | ©

Vidu2 75 0,18 - 160 0,21% 0,39%
Vidu3 75 2,5 - 2100 0,15% 0,26%
Vidu4 75 12,5 - 9300 0,19% 0,33%
Vidus 75 45 - 24000 0,27% 0,49%
Vidusosdnh i 75 - - - 0,52% 0,92%
Vi du so sanh 2 75 - 2.5 - 0,55% 0,93%
Vi du so séanh 3 75 - 12,5 - 0,61% 1,06%
Vi du so sénh 4 75 - 45 - 0,39% 0,69%

Céc két qua duogc thé hién trong Bang 1 chiing minh rang viéc thém mot lugng
nhat dinh hodc hon oligome e ché sy an mon (1) ¢c6 thé lam giam dang ké sy suy giam
vé trong luong cua tdm thép. Cac két qua nay con chirng minh rang ty 18 e ché sy an
mon ¢6 thé duoc giit trong thir nghiém 28 ngay twong tu v6i thtr nghiém 14 ngay, so véi

treong hop khong thém oligome.
Vi du 6: Didu ché oligome trc ché sy an mon (3)

Trong binh phan tng thiy tinh, 40,0 phan nudc trao ddi ion, 0,91 phan axit
mercaptopropionic, 0,62 phan axit acrylic, va 38,5 phan san pham ma duoc thém etylen
oxit (sd mol trung binh ctia etylen oxit dd dugc thém: 100) vao nhém hydroxy cta rugu
2-metyl-alyl dugc tron. Ching phan tng ¢ nhiét do phong trong 6 gi¢ trong khi quyén
nito va khay 200 vong mdi phut. Do dé, oligome tc ché sy dn mon dich (3) duge thu
duoc trong hiéu sudt bang 55% (31% dua trén tht ca cac nguyén liéu tho bao gdbm nguyén
litu khong phan tmg, viée x4c dinh duoc tién hanh bang cach do LC-MS, va hiéu suét
duogc x4c dinh tir ty 1€ dién tich, ngoai trir rugu 2-metyl-alyl khong phan ting véi etylen
oxit dugc thém, trong biéu db phan tich thu dugc bang b do chi s6 khiic xa vi sai bang

HPLC).

Vi du diéu ché 2: Didu ché polyme chtta nhom carboxyl (4)
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Binh phan Gng thdy tinh dugc trang bi bd ngung tu Dimroth, may khudy duoc
trang bi canh khudy dugc lam bang Teflon® va chét khudy, éng nap nito, va cam bién
nhiét do dwoc nap bang 268,6 phan san phim ma duoc thém etylen oxit (s6 mol trung
binh cua etylen oxit dugc thém: 100) vao nhom hydroxy cua rugu 2-metyl-alyl va 151,1
phén nudc trao ddi ion. Trong khi khiy & 250 vong mdi phut, cac thanh phan dugc gia
nhiét dén 65°C trong khi dua nito vao véi 200 mL/phit. Sau d6, hdn hop dung dich chira
6,4 phan axit acrylic va 6,4 phan nuéc trao dbi ion dugc thém ting giot vao binh trong
6 gitr. Dbng thoi, thém ting giot trong 6 gid' 30 phut hon hop dung dich chta 0,17 phén
axit L-ascorbic va 52,3 phin nuéc trao doi ion va dung dich nuée chira 0,60 phan amoni
persulfat va 14,5 phén nuGce trao dbi ion. Sau khi hoan thanh viéc thém ting giot, nhiét
do6 dugc duy tri & 65°C trong mot gio. Bing cach nay, phan (g polyme héa dugc hoan
thanh. Do d6, thu dugc dung dich nuéc chtra copolyme (4) c6 khéi lwong phan tir trung

binh khéi bang 60000.
Cacviduta7 dén 9 va vi du so sanh 5: Thir nghiém dn mon tAm thép

Tung dung dich thir nghiém dugc didu ché bang cach tron dung dich nuée chira
copolyme (4) ¢6 ham luong chit rin bing 45% khéi luong va d6 pH bang 5,5 va oligome
trc ché su an mon (3) theo Bang 2 duéi ddy, va duoc dua vao thir nghiém &n mon bang

phuong phap dugc md ta trén day. Cac két qua duogc thé hién trong Bang 2.

Bang 2
Thanh phan ciia dung dich thir nghiém (g N_(Amg d6 cua Sw suy gidm | Sw suy gidm
Dung dich nwéc Ohgom? rong | g trong leong | vé trong luong
ng dich ude chira o?igo.me ttc ché dung d!.?h th clia tAm thép | ciia tdm thép
cha copolyme (4) st &n mon (3) (p}rllg:lzgu) (14 ngay) (28 ngay)
Vidu7 75 0,2 410 0,13% 0,22%
Vidu8 75 1,0 2040 0,09% 0,17%
Vidu9 75 2,5 5000 0,11% 0,21%
Vi du so sénh § 75 - - 0,67% 1,12%
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- Céc két qua duoc thé hién trong Bang 2 chiing minh rang viéc thém mot luong
nhit dinh hodc hon trong oligome tic ché sy &n mon (3) c6 thé 1am giam dang ké su suy
giam vé trong luong ctia tAm thép. Cac két qua nay con chimg minh rang ty 18 trc ché su
an mon trong thir nghiém 28 ngay, co thé duoc duy tri tuong tu trong thir nghiém 14

ngay, so voi trong truong hop khong thém oligome.
Vi du diu ché 3: Diéu ché polyme chira nhom carboxyl (5)

Binh phan Gng thuy tinh dugc trang bi b ngung tu Dimroth, may khudy duoc
trang bi cdnh khudy duoc lam bang Teflon® va chét khudy, éng nap nito, va cam bién
nhiét do dugc nap bang 105,0 phan nudc trao d6i ion. Khi khdy & 250 vong mdi phut,
thanh phan dugc gia nhiét dén 80°C trong khi dua nito vao véi 200 mL/phut. Sau do,
hdn hop dung dich chia 99,9 phin este ciia axit metoxypolyetylen glycol
monometacrylic (s6 mol trung binh cta etylen oxit dugc thém: 23}, 19,9 phan axit
metacrylic, 1,5 phén dung dich nude 30% natri hydroxit, va 19,9 ph?m nudce trao ddi ion
dugc thém ting giot trong 4 gio. Dong thoi, hon hgp dung dich chia 0,66 phén amoni
persulfat va 53,2 phin nuéc trao dbi ion dugc thém ting giot trong 5 gid. Sau khi hoan
thanh viéc thém ting giot, nhiét d6 dugc duy tri & 80°C trong mot gid. Bing cach nay,
phéan (g polyme héa dugc hoan thanh. San pham phan tng tao ra duge trung hoa bing
dung dich nuéc chira natri hydroxit. Do d6, thu dugc dung dich nuge chira copolyme

(copolyme (5)) ¢6 khdi lugng phén tir trung binh khdi bang 70000.
Cacvidutu 10 dén 13 va vi du so sanh 6: Thit nghiém an mon tAm thép

Tung dung dich thr nghiém duoc didu ché bang cach tron dung dich nude chira
copolyme (5) ¢6 ham luong chit rdn bang 45% khoi luong va do pH bang 5,5 va oligome
trc ché sy an mon (1) hodc (3) theo Bang 3 duéi déy, va duoc dua vao thit nghi€ém an

mon bang phuong phap duge mo ta trén day. Céc két qua dugc thé hién trong Bang 3.
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hon cuia oligome trc ché sy &n mon (1) hodc (3) c6 thé lam giam dang ke sy suy giam vé
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Thanh phan dung dich thir nghiém (g) Néng d cia | Su suy gidm
. , . , . , |oligome trong| vé trong
Dung dich nueéc| Dung dich nwéc | Dung dich nwée - . .
| e i o "~ |dung dich thr| Iwong cia
chtra copolyme | chita oligome tc | chita oligome trc “a £ .
5) ché su an mon (1) | ché sy #n mon (3) 11gh1¢111 tam thep
( : ; (phan triéu) | (14 ngay)
Vidu 10 75 2, - 2100 0,12%
Viduy 11 75 , - 4060 0,13%
Viduy 12 75 - 1,0 2039 0,17%
Vi du 13 75 - 2,0 4030 0,19%
Vi du thit nghiém 6 75 - - - 0,63%

Céc két qua trong Bang 3 chiing minh ring viéc thém mot lwong nhat dinh hoic

trong luong cta tim thép.
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YEU CAU BAO HO
1. Chét trc ché sy dn mon kim loai bao gf”)m:
hop chét (X) chira mét phén tir axit mercaptocarboxylic hodc mudi cla axit

mercaptocarboxylic; mdt phan tir axit acrylic, mudi cua axit acrylic, hodc este cua axit

acrylic; va mot phan tr monome (B) c6 cong thirc (1) dudi day, duoc lién két v6i nhau:

1 R3

— (1
R? CHZ%O%AO%R“
X n

R
)

trong d6 R!, R2, va R3 12 giéng hodc khac nhau va mdi trong s d6 1a nguyén ti hydro
hodc nhém metyl; R* 1a nguyén tir hydro hodc nhém hydrocacbon C1-C30; cac (AO) 1a
gidng hoic khac nhau va mdi (AO) la nhém oxyalkylen; n 12 s6 mol trung binh cta

nhém oxyalkylen thém vao va bang tir 1 dén 300; va x 1a tir 0 dén 4.
2. Ché phdm bao gdm:

polyme chira nhom carboxyl; va

hop chét (X) chita mdt phan tir axit mercaptocarboxylic hodc mudi cua axit
mercaptocarboxylic; mdt phan tir axit acrylic, mudi cta axit acrylic, hodc este cia axit
acrylic; va mot phan t& monome (B) c6 cong thire (1) dudi day, dugc lién két voi nhau:

1 3

R R

— (1
R? CHQ%O%AO%R“
X n

trong d6 R, R2, va R? 1a gibng hodc khac nhau va mdi trong s6 d6 1 nguyén tir hydro
g glong g guy y

)
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ho#ic nhom metyl; R* 12 nguyén tir hydro hodc nhém hydrocacbon C1-C30; cac (AO) la
gidng hodc khac nhau va mdi (AO) 1a nhém oxyalkylen; n 1a s6 mol trung binh cia

nhom oxyalkylen thém vao va bang tir 1 dén 300; va x 1a tir 0 dén 4,

hop chét (X) c6 mit véi lugng tir 0,01 dén 5% khdi lugng so véi 100% khdi lugng

cta polyme chtta nhom carboxyl.
3. Ché pham theo diém 2,

trong d6 hop chét (X) c6 mit voi lugng tir 1,5 dén 5% khdi lugng so véi 100%

khéi lugng ctia polyme chira nhém carboxyl

4. Phuong phéap bao quan polyme chtra nhdm carboxyl, phuong phéap nay bao gdm céc

budc:

ddt hop chat (X) c6 ndng do tir 50 dén 30000 phan triéu (ppm) vao db chira dé
bao quan, hop chat (X) chita mot phén t axit mercaptocarboxylic hogc mudi cta axit
mercaptocarboxylic; mdt phan tir axit acrylic, mubi clia axit acrylic, hodc este cua axit

acrylic; va mot phan tr monome (B) ¢6 cong thirc (1) dudi day, duoc lién két v6i nhau:

— (1)

trong d6 RY, R%, va R® 1a gidng hodc khac nhau va mdi trong s6 d6 1 nguyén ti hydro
hodc nhém metyl; R* 1a nguyén tir hydro hodc nhém hydrocacbon C1-C30; cac (AO) la
gidng hodc khac nhau va mdi (AO) 1a nhém oxyalkylen; n la s6 mol trung binh cta

nhém oxyalkylen thém vao va bing tir 1 dén 300; va x 1a tir 0 dén 4.
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5. Phuong phép bao quan polyme chira nhém carboxyl theo diém 4,

trong d6 hop chét (X) dugc dit vao dd chira véi ndng do tir 8000 dén 30000 phin

triéu (ppm).

6. Phuong phap van chuyén polyme chirta nhém carboxyl, phuwong phap ndy bao gdm

cac budc:

dat hop chét (X) c¢6 ndng do tir 50 d&én 30000 phan triéu (ppm) vao dd chira dé
vén chuyén, hop chét (X) chira mot phan tir axit mercaptocarboxylic hodc mubi cua axit
mercaptocarboxylic; mot phan ti axit acrylic, mudi clia axit acrylic, hodc este cua axit

acrylic; va mot phéan tir monome (B) ¢6 cong thuc (1) dudi day, duge lién két v6i nhau:

— (1)
CH2>X 0 <Ao>n R*

N

R

trong d6 R, R2, va R? 1a giéng hodc khac nhau va mdi trong s6 d6 1a nguyén tir hydro
ho#c nhom metyl; R* 1a nguyén tir hydro hodc nhém hydrocacbon C1-C30; cac (AO) la
gidng hodc khac nhau va mdi (AO) 1a nhom oxyalkylen; n 1a s6 mol trung binh cia

nhém oxyalkylen thém vao va bang tir 1 dén 300; va x 1a tir 0 dén 4.
7. Phuong phép van chuyén polyme chira nhém carboxyl theo diém 6,

trong d6 hop chit (X) duge dit vao dd chia véi ndng do tir 8000 dén 30000 phan

triéu (ppm).

8. Phuong phép st dung hop chit (X) 1am chét trc ché sy dn mon kim loai, trong d6 hop

chit (X) chita mo6t phan tr axit mercaptocarboxylic hodc mudi cua axit
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mercaptocarboxylic; mot phén tir axit acrylic, mudi cia axit acrylic, hodc este ctia axit

acrylic; va mdt phan tir monome (B) c6 cong thire (1) dudi day, dugce lién két v6i nhau:

1 3

R R

— (1
R? CH2>-O—<AO>>R4

)

trong d6 R, R% va R? 1a giéng hodc khac nhau va mdi trong s6 d6 1a nguyén tir hydro
hodc nhém metyl; R* 1a nguyén tit hydro hodc nhém hydrocacbon C1-C30; cac (AO) 1a
gibng hodc khac nhau va mdi (AO) 1a nhém oxyalkylen; n 1a s§ mol trung binh cia

nhém oxyalkylen thém vao va bang tir 1 dén 300; va x 12 tir 0 dén 4.





