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(57) Sang ché d& cap dén macromonome dung dé diéu ché chat phu gia xi mang,

macromonome nay c6 cong thic (1) duoi day:

CH,=CR'-(CH,),,-O-(CH,CH,0),-OCO-R2-COOH (1)

Sang ché ciing dé cap dén chit phu gia xi ming chira copolyme cua axit polycarboxylic
dugc tao ra tor macromonome va hydroxit co ciu tric lép kép. Copolyme cua axit
polycarboxylic co cau tao gdm (a) don vi cau trac duoc dan xuat tir macromonome néu
trén va (b) don vi cdu trac duoc dan xuit tir monome acrylic c6 cong thirc (4) dudi day:

CH,=CR3-CO-M! (4)

Chét phy gia xi mang néu trén c6 do phéan tan, kha ning gia cong va do bén chng an
mon cao.

Ngoai ra, sang ché con dé cap dén phuong phap diéu ché chit phu gia xi mang néu trén.
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Linh vie ky thuit dwge dé cip

Sang ché d& cap dén macromonome ding dé diéu ché chit phu gia xi
mang, phuong phap diéu ché macromonome nay, chdt phu gia xi ming chta
copolyme cua axit polycarboxylic dugc tao ra tir macromonome va hydroxit c6
chu trac 16p kép, va phuong phap diéu ché chét phy gia xi mang nay. Cu thé hon,
sang ché @& c4p dén macromonome dugc ding dé diéu ché chét phu gia xi mang
c6 @6 phéan tan va duy tri tinh d& gia cong cao, va phuong phap diéu ché ching.
Sang ché ciing d& cAp dén chit phu gia xi ming chita copolyme cla axit
polycarboxylic dugc tao ra tir macromonome va hydroxit ¢6 chu tric 16p kép, va

phwong phép diéu ché chét phu gia nay.
Tinh trang k§ thuit ciia sang ché

Chét phu gia xi ming 13 vat liéu dugc bd sung vao bé téng khi tron xi
mang, cbt liéu, nude va cac chét tuong tu, dé tao ra hiéu qua dic trung. Chét phu
gia xi mang dugc phéan loai thanh chét phu gia v0 co va chét phu gia héa hoc, va
chét phy gia héa hoc nay dugc phan loai chu yéu thanh chét phu gia cubn khi
(AE, air-entraining), chit phu gia giam nuéc va chét phu gia giam nudc hidu suét

cao.

Théng thuong, phin ngung gbc melamin hoic gdc naphtalen chu yéu
dugc dung 1am chét phu gia giam nuéc hiéu suét cao. Tuy nhién, tir khi chét phyu
gia trén co s& axit polycarboxylic (PCA) dugc phat trién & thap nién 1990, viéc
sit dung chét phuy gia trén co s PCA ngay cang ting do do phén tan cao c6 thé
dat duogc ngay ca khi ding lwong nhé hon lugng chit phu gia gidm nuéc gbc
naphtalen théng thudng, duy tri tinh d& gia cong cao ngay ca véi ty 1 giam nudce
cao, va kha niang dugc diéu bién cao cho phép chat phu gia trén co s& PCA dugc

tao ra ¢ nhiéu loai khac nhau bang cach kiém soét cau tric phén tir cia no.
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Chét phu gia trén co s¢ PCA ¢6 thé tao ra cdu triic phan tir ba chiéu do
mach nhénh polyetylen oxit c6 trong chu tric polyme, va su dy an ngit khong
gian gy ra, nho d6 phéan tan céc hat xi méing, do d6 hoa 16ng ché phdm xi ming.
Tuy nhién, 9 phan tan cla céc hat xi mang giam xudng theo thoi gian do sy dinh
két thit hai cuia cac hat xi mang, sy ddy giam xudng, va céac hién tuong twong tu,
do vay lam mét tinh dé gia cong. D& giai quyét van dé nay, khi viéc duy tri tinh
d& gia cong clia chét phu gia trén co s¢ PCA dugc cai thién béng cach diéu bién
chu tric phan tir ciia polyme, d9 phan tan c6 thé dugc giam dang ké. Nguoc lai,
khi d6 phan tan cta chit phu gia trén co s¢ PCA, ma van khong dat yéu cau,

duge cai thién, thi viéc duy tri tinh d& gia cong ciia n6 c6 thé bi giam dang ké.

Nhu duge mo ta trén day, do d phan tan va viéc duy tri tinh dé gia cong
cta chét phu gia trén co s¢ PCA 13 & mbi quan hé can bang, rat kho d cai tién
ddng thoi ca d6 phéan tan va duy tri tinh d& gia cong. Vi vay, khi dugc sit dung,
thi thuong sit dung rong rai chét phu gia trén co s& PCA loai tdc nhan phan tan
va chét phu gia trén co sé PCA loai duy tri tinh dé gia cong, ma dugc diéu ché

riéng r&, dugc trdn véi nhau theo ty 1€ thich hop.

Trong khi d6, v6i viéc cai tao dét ven bién va xay dung cac tda nha kién
tric & bién, thi viéc xay dung cong trinh bé tong & bién duoc thuc hién manh mé.
Ngoadi ra, c6 nhu cAu str dung cat dugc rura (cat tir bién), cét tir dat va céc loai cat
twong tu cling nhu cét tir song thich hop dé thu duge cbt liéu. Tuy nhién, véi viéc
xdy dung cac cong trinh bé tong & bién va sir dung cat dugc rira, cic ion clorua
thim vao cic cong trinh bé tong, do d6 giy ra sy in mon & cc cong trinh bé tong
nay.

Chét phu gia trén co s& PCA, chit phu gia gdc naphtalen va chit phu gia
gdc melamin thuong dugc st dung 1am chét phu gia xi ming hién nay khong con
phi hop @& ngin ngira sy 4n mon cong trinh bé tong do kha ning chéng n mon
khong du. Ngoai ra, mic dit phuong phép bd sung chét chdng an mon vo co vao
hop phan bé tong da duoc dé xuét, nhung chét chdng in mon vo co giy hu hai
tinh d& gia cong ctia bé tong hoic tao ra khi sau khi d6 bé téng, do d6 in mon cac

cong trinh bé tong nay.
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Theo d6, patent Han Qudc sé 1195825 bdc 16 phuong phép san xudt chét
phu gia xi ming bang cich trdn copolyme gbc polyuretan va hydroxit c6 chu trac
16p kép, va phwong phép nay da tao ra do bén chéng an mon déng ké. Tuy nhién,
qué trinh san xuit chét phu gia xi ming ndy bao gbm viéc diéu ché hop chét
uretan nhd phan mg cong giita din xuét ciia diisoxyanat va diol, diéu ché hop
chdt (met)polyoxyalkylen uretan chwa bdo hoa nhd phan Ung giita hop chét
uretan va axit hiru co chua bdo hoa ho dc rue ogu chua bdo hoa, va di &u ché
copolyme polyuretan bing cich polyme héa hop chét (met)polyoxyalkylen
uretan chua bdo hoa véi monome hitu co anion chua bdo hoa. Sau do, copolyme
polyuretan dugc tron voi hydroxit ¢6 ciu tric 16p kép. Nhu vay, qué trinh sén
xudt chit phu gia xi ming bao gdm nhiéu giai doan phirc tap, phin 16n trong s6
ching doi héi cac didu kién gia cong nghiém ngit nhu khéng khi chtra nhiéu nito,
do d6 1am tang chi phi san xuét. Ngoai ra, trong khi chit phu gia xi mang c6 tinh
chdng an mon cao, 6 phan tan va viéc duy tri tinh d& gia cong ctia n6 lai kém, va

vi vay, can cdi thién cac déc tinh nay.
Ban chat k¥ thuit ctia sang che

Sang ché dé xudt monome diing dé diéu ché chit phu gia xi ming, trong
d6 chit phu gia trén co s& axit polycarboxylic thu dwgc c6 ca d6 phan tin va duy

tri tinh dé gia cong néu trén.
Sang ché ciing d& xudt phuong phap diéu ché monome.

Sang ché ciing d& xuét chit phu gia xi mang dugce diéu ché mot cach dé

dang va c6 do phan tan, duy tri tinh dé gia céng va d6 bén chéng dn mon cao.
Sang ché ciing d& xudt phuong phép diéu ché chét phu gia xi mang.

Theo mot khia canh, séng ché d€ xuat hgp chat macromonome c6 cong

thie (1) duéi day:
CH,=CR'-(CH,),,-O-(CH,CH,0),-OCO-R>-COOH (1)

R' 14 nguyén tir hydro hodc nhém metyl; R? 14 nhém C,-Cyp alkylen hodc

nhém C,-Cg alkenylen, nhém alkylen hoic alkenylen c6 thé duge thé bing nhom
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C,-C; alkyl hodc nhém hydroxyl; m 1a s6 nguyén nim trong khoang tir 0 t&i 5; va
n, sb mol bd sung trung binh ctia nhém oxyetylen, 12 sb nguyén nim trong

khoang tir 2 téi 150.

Theo mot phuong an lam vi du, R? ¢6 thé 1a nhém C,-Cs alkylen hodc
nhém C,-Cs alkenylen, trong d6 nhém alkylen hoic alkenylen ndy c6 thé duge

thé bang nhém C;-C; alkyl hogic nhém hydroxyl.

Theo mot phuong 4n 1am vi du khéc, R* ¢6 thé 1a nhém C,-Cs alkylen,
nh6m alkylen c6 thé dugc thé bang nhém C;-C; alkyl hodc nhém hydroxyl.

Theo mdt phwong 4n 1am vi du khéac, R? ¢6 thé duoc thé bing nhom metyl

hodc nhém hydroxyl.

Theo mot phuwong 4n lam vi dy khac, m c6 thé 1a s6 nguyén nim trong
khoang tir 1 t6i 3; va n, s6 mol bd sung trung binh ciia nhém oxyetylen, c6 thé 1a

s6 nguyén nam trong khoang tir 7 t&i 100.

Theo mot khia canh khéc, sang ché dé xuit phuong phép diéu ché hop
chit macromonome ding dé diu ché chét phu gia xi ming, phuong phap niy
bao gdm budc didu ché hop chit macromonome c6 cong thirc (1) bang cach cho
(a) hop chét c6 cong thirc (2) dudi ddy phan tig véi (b) axit dicarboxylic bio
hoa hodc chwa bdo hoa co cong thire (3), anhydrit ciia né hodc chét phu gia cia
no:

CH,=CR'-<(CH,),-O-(CH,CH,0),-OH  (2)

trong d6 trong cong thic (2), R' 14 nguyén tir hydro hodc nhém metyl; m
12 s6 nguyén nam trong khoang tir 0 t6i 5; n, s6 mol bd sung trung binh ctia nhém

oxyetylen, 1a s6 nguyén nim trong khoang tir 2 téi 150; va
HOOC-R*-COOH (3)

trong cong thic (3), R? 12 nhém C,-Cyo alkylen hodc nhom C,-Cyg
alkenylen, nhém alkylen hodc alkenylen c6 thé dugc thé bing nhém C;-C; alkyl
hoéc nhém hydroxyl.



31530

Theo mot phuong 4n 1am vi dy, thanh phan (b) ¢6 thé 1a anhydrit cla axit
dicarboxylic bdo hoa hodc chua bdo hoa cé cong thirc (3), va phan Ung giilta
thanh phan (a) v6i thanh phin (b) ¢6 thé dugc thyc hién ddng thdi khudy ¢ nhiét
d6 ndm trong khoang tlr 55°C t6i 70°C .

Theo mdt phuong 4n 1am vi du khéc, thanh phan (b) c6 thé 13 anhydrit ctia
axit dicarboxylic bdo hoa hodc chua bdo hoa c6 cdng thirc (3), va phan Ung giita
thanh phén (a) v6i thanh phan (b) ¢ thé dugc thyc hién ma khong c6 dung moi
va chét phu gia trong céc didu kién khi quyén ddng thoi khudy & nhiét do nim

trong khoang tir 55°C t&i 70°C.

Theo modt phuong an lam vi du khic, thanh phin (b) c6 thé 13 axit
dicarboxylic bdo hoa hodc chua bdo hoa c6 cong thirc (3), va phan Ung giira
thanh phan (a) v6i thanh phin (b) ¢6 thé dugc thuc hién khi c6 mat chat e ché
qué trinh polyme hoéa & nhiét dd niam trong khoang tir 75°C t6i 95°C .

Theo mot phuong én 1am vi du khéc, chét e ché qua trinh polyme héa c6
thé bao gdm it nhit moét chit dwoc chon tir nhém bao gdm chét trc ché qua trinh
polyme hoa gbc quinon, chét trc ché qua trinh polyme hoa gbc alkylphenol, chit
trc ché qua trinh polyme hoa gbc amin, chit (rc ché qué trinh polyme hoa gbc
N-oxyl va chét trc ché qu4 trinh polyme hoéa gbc ddng dithiocarbamat.

Theo mot khia canh khac, sang ché dé xuit chit phu gia xi méing bao gom:

(A) copolyme cua axit polycarboxylic bao gbm (a) don vi ciu tric dugce
dan xuét tir hop chit macromonome c6 cong thirc (1) dudi déy, va (b) don vi ciu
tric duge dan xuit tir monome acrylic c6 cong thirc (4) dudi day; va (B) hydroxit
¢6 cAu tric 16p kép c6 cong thirc (5) dudi diy va c6 chu tric xép 16p:

CH,=CR!-(CH,),,0-(CH,CH,0),-OCO-R>-COOH (1)

trong d6 trong cong thure (1), R!, R2, m va n nhu dugc xac dinh néu trén;

CH,=CR>-CO-M' 4)
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trong cong thuac (4), R® 14 nguyén tir hydro hoic nhém metyl; va M 1a
-OM? hogc -N(M?),; M%, mdi trudong hop c6 thé gidng hodc khac nhau, 1 nguyén
tir hydro hodc nhém C;-C; alkyl; va

IM* LN (OH),[A" T - YHO  (5)

trong cong thuc (5), M?* 1a cation kim loai hoa trj hai; N°" 14 cation kim
loai hoa tri ba; A la chét héa hoc anion ma dugc lién két ion giita cac 16p clia ciu
tric xép 16p clia hydroxit va c6 s6 dién tich 14 n; x 12 s6 16n hon 0 va nhé hon 1;

vay 1a s6 dwong 16m hon 0.

Theo mot phuong an lam vi duy, trong cong thuc 1, R? ¢6 thé 1a nhém

C,-Cs alkylen hodc nhém C,-Cs alkenylen.

Theo mot phuong 4n lam vi du khéc, trong cong thirc 1, m ¢o6 thé 13 sb
nguyén nim trong khoang tir 1 téi 3, va n c6 thé 13 s6 nguyén nim trong khoang

tur 7 t61 100.

Theo mot phuong an lam vi du khac, don vi cau tric (b) c6 theé bao gobm
hai hodc nhiéu ciu trac duge dan xuat tir hai hodc nhiéu monome acrylic c¢6 cong

thirc (4) n€u trén.

Theo mot phuong an lam vi du khéc, & it nhit mot trong hai hodc nhiéu

monome acrylic c6 cong thuc (4), M! ¢6 thé 1a -OM?.

Theo mdt phuong 4n lam vi du khéc, hai hodc nhiéu monome acrylic co
cong thirc (4) néu trén co thé bao gbm it nhit mdt monome acrylic c6 cong thirc
(4), trong do M' 1a -OM? va it nhit mdt monome acrylic c6 cong thirc (4), trong
do M' 1a -N(M?),.

Theo mot phuong an lam vi du khéc, ty 1€ mol cta don vi chu triic (a) voi
don vi cdu trac (b) c6 thé nim trong khoang tir 10:90 t6i 30:70.

Theo mdt phwong an lam vi du khéc, copolyme cta axit polycarboxylic

(A) c6 thé c6 trong luong phan tir (Mw, molecular weight) trung binh nim trong

khoang tir 5000 t61 300000.
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Theo mot phuong an lam vi du khéc, M?* ¢6 thé duge chon tir nhom chi
gdm Mg?, Ca®", Co™, Cu®*, Ni** va Zn®*, N** ¢6 thé dugc chon tir nhém chi
gdm A, Cr**, Fe¥*, Ga**, In®*, V¥ va Ti*", va A™ ¢6 thé duge chon tir nhom chi

gém NO,", NO;3, CO32', OH, 02', SO42', halogenua, metalat va anion axit hitu co.

Theo mot phwong an lam vi du khic, lugng copolyme cua axit
polycarboxylic (A) co thd nam trong khoang tir 40% dén 95% trong lugng, va
lwong hydroxit ¢6 cu tric 16p kép (B) ¢6 thé nim trong khoang tir 5% dén 60%

trong luong tinh theo tdng trong lugng clia chét phu gia xi ming.

Theo mot khia canh khéc, sang ché d& xudt phwong phdp san xut chét
phu gia xi mang, phuong phap nay bao gdm cac budc: (I) didu ché hop chit
macromonome c¢6 cong thire (1) duéi day bing cach cho (al) hop chét c6 cong
thire (2) dué6i day phan ing véi (a2) axit dicarboxylic bdo hoa hodc chua bao hoa
c6 cong thirc (3) dudi ddy, anhydrit ctia né hodc hén hop cta né; (II) didu ché
(A) copolyme cuia axit polycarboxylic bang cach cho (a) hop chit macromonome
phan g véi (b) monome acrylic ¢6 cong thirc (4) duéi day; (IIT) diéu ché (B)
hydroxit c6 cu tric 16p kép c6 cong thic (5) dudi day va co cu tric xép 16p; va
(IV) cho (A) copolyme ciia axit polycarboxylic phan tmg véi (B) hydroxit c6 chu
trac 16p kép,

CH,=CR!-(CH,),-O-(CH,CH,0),-OCO-R>-COOH (1)

CH,=CR'-(CH,),-O-(CH,CH,0),-OH  (2)

HOOC-R*COOH  (3)

CH,=CR*-CO-M' (4)

[M* 1N’ (OH),][A™ Ty * YH,0 (5)

trong d6 trong cac cong thirc 1 dén 5, mdi phan tir thé nhu duge xac dinh
néu trén.

Theo mot phwong 4n 1am vi du, & budc (I), thanh phan (a2) c6 thé 1a
anhydrit cua axit dicarboxylic bdo hoa hodc chua bdo hoa cé cong thirc (3), va

bude (I) c6 thé duoc thuc hién ma khong c¢6 dung mdi va chét phu gia trong cac

-8
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diéu kién khi quyén ddng thoi khudy & nhiét d6 ndm trong khoang tir 55°C tdi
70°C.

Theo mdt phuong 4n 1am vi du khéc, & budc (I), thanh phan (a2) c6 thé la
axit dicarboxylic bdo hoa hodc chua bdo hoa c6 cong thirc 3, va bude (I) ¢ thé
duoc thye hién khi ¢6 mit chét tc ché qué trinh polyme hoa dong thdi khudy &

nhiét do6 ndm trong khoang tir 75°C t6i 95°C.

Theo mdt phwong an lam vi du khéc, budce (II) c6 thé duoc thuc hién khi
¢6 mit chét khoi mao qué trinh polyme héa, va chit khoi mao qué trinh polyme
hoéa nay c6 thé 14 chit khoi mao gbc peroxit.

Theo mdt phuong an lam vi du khac, bude (IV) co thé dugc thuc hién &
nhiét d6 nho6 hon 50°C.

Céc vu diém cia sang ché

Chét phu gia xi mang c6 d6 phan tan va duy tri tinh d€ gia cong cao c6 thé
duoc didu ché st dung hop chit macromonome c6 cong thirc (1) theo séng ché.

Chét phu gia xi ming theo séng ché dugc didu ché bing cach diéu bién
copolyme cua axit polycarboxylic dugc st dung trong chét phu gia trén co s&
PCA théng thudng va trdn copolyme cula axit polycarboxylic dugc diéu bién vai
hydroxit c¢6 ciu triic 16p kép, va vi vy, do phan tan hodc viéc duy tri tinh d& gia
cong c6 thé duoc cai thién trong khi van duy tri dic tinh chéng dn mon cao. Chét
phu gia xi méing tiét kiém va hiéu qua do né dugc san xuét mot cach don gian va
dé dang.

MO ta viin tit cac hinh v&
FIG. 1 12 ph '"H-NMR ctia monome dugc diéu ché theo vi du 1;
FIG.21a phé "H-NMR ctia monome dugc diéu ché theo vi du 2;

FIG.3 1a phé "H-NMR ctia monome duoc diéu ché theo vi du 3; va

FIG.41a phé "H-NMR ciia monome duoc didu ché theo vi du 4.
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M3 ta chi tiét sang ché

Nhu dugc st dung trong ban md ta, cac thuit ngit "alkylen" va
"alkenylen" c¢6 thé bao gébm alkylen mach thdng hodc phan nhanh va alkenylen
mach théng hodc phén nhanh, tuong Gng.

Nhu duoc st dung trong ban mb ta, biéu hién “ma khong c6 chét phu gia”
ding dé chi khong sir dung chit phu gia bét ky, nhu chit khoi mao phan ng, va
chét trg gitip phan tmg, ngoai cac chit phan umg gép phan vao chu trac héa hoc
ctia san phdm cudi.

Nhu dugce st dung trong ban md ta, thuit ngit “chét phu gia xi mang” néi
chung ding dé chi vat liéu bét ky bd sung vao xi ming, vita, hodc hop phin bé

tong dé tao ra hiéu suét dic hiéu.

O dudi day, monome dé diéu ché chit phu gia xi mang, theo c4c phuong
4n thuc hién sang ché, s& dugc md ta chi tiét.

Monome dé didu ché chat phu gia xi mang, theo sang ché, 1a hop chét ¢6
cong thic 1 dudi day:

[Cong thire 1]

CH,=CR'-(CH,),,-O-(CH,CH,0),-0CO-R*-COOH

O cong thirc 1, R' 1a nguyén tir hydro hodc nhém metyl, tét hon 1a nhém
metyl.

J cong thuc 1, R? 1a nhém C2-C10 alkylen hoic nhém C2-C10 alkenylen,
t6t hon 1a nhém C2-C5 alkylen hosic nhém C2-C5 alkenylen, tdt hon nita 13
nhom alkylen C2-C3 hodc nhém alkenylen C2-C3. Cu thé 13, R? ¢6 thé 1a nhém
alkylen, nghia 13, nhém C2-C10 alkylen, t6t hon nita 12 nhém C2-C5 alkylen, va
t6t nhit 1a nhc')m alkylen C2-C3. V& mit nay, alkylen hodc alkenylen dugc xéc
dinh 14 R? ¢6 thé dugc thé bing nhém C1-C3 alkyl hodc nhém hydroxyl, tét hon
14 bdng nhom metyl hodc nhém hydroxyl, t6t hon nita 13 bang nhém metyl, va t6t
nhét 1a khong thé duge thé.

-10-
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O cong thirc 1, m 13 s& nguyén nim trong khoang tir 0 dén 5, tt hon 13 sb

nguyén nam trong khoang tir 1 dén 3.

O cong thuc 1, n, 13 s6 mol bd sung trung binh clia nhém oxyetylen, 1a s6
nguyén nim trong khoang tir 2 dén 150, tbt hon 12 s6 nguyén nim trong khoang
tir 7 d@n 100. Khi n 16n hon 150, kha ning polyme héa monome c6 thé bi giam.
Khi n nhé hon 2, khong thé thu dwoc 4n ngir khong gian da ¢ phan phdi c4c hat
xi mang va khong thé thu dugc do tron chiy cao.

Sau day, phuong phap diéu ché monome dé didu ché chit phu gia xi ming,
theo phuong 4n thue hién sang ché, s& duge md ta chi tiét.

Phuong phép didu ché monome dé didu ché chit phu gia xi ming, theo
sang ché bao gém viéc diu ché hop chit c6 cong thirc 1 & trén bing cach cho (a)
hop chét c6 cong thirc 2 dusi ddy phan tng véi (b) axit dicarboxylic bdo hoa
hodc chua bdo hoa c6 cong thirc 3, anhydrit ciia n6, hodc hdn hop cta né:

[Cong thire 2]

CH,=CR'-(CH,),,-O-(CH,CH,0),-OH

[Cong thire 3]

HOOC-R>-COOH

O céc cong thic 2 va 3, R!, R?, m, va n dugc xé4c dinh & trén dua vao cong
thirc 1 & trén.

Vi du vé thanh ph?m (b) co thé 13 axit suxinic, axit glutaric, axit maleic,
axit fumaric, axit metyl glutaric, axit malic, va anhydrit ctia chiing.

Theo phuong phép theo sang ché, khi thanh phén (b) 13 anhydrit cla axit
dicarboxylic bdo hoa hodc chua bdo hoa, phan ing gitta thanh phén (a) v6i thanh
phan (b) c6 thé dugc thuc hién ddng thoi khudy & nhiét ¢ nim trong khoang tir
55°C dén 70°C. Nhiét d phan tng c6 thé tot hon 12 nim trong khoang tir 55°C
dén 65°C. Phan tng c6 thé dugc thuc hién ma khong c6 dung méi va chét phu gia

trong cac di€u kién khi quyén, va vi vay rat tiét kiém va hi¢u qua.
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Theo phuong phép theo sang ché, khi thanh phan (b) 14 axit dicarboxylic
bdo hoa hodc chua bdo hoa, phan Ung gifra thanh phin (a) v6i thanh phan (b) c¢6
thé duge thuc hién khi ¢6 mit chit trc ché qua trinh polyme hoa ddng thoi khudy
& nhiét @6 ndm trong khoang tir 75°C dén 95°C. Nhiét do phan ting c6 thé tét hon
1a ndm trong khoang tir 80°C dén 90°C . Budc phan tng c6 thé dugc thyc hién
khi c6 mat dung médi dudi cac diéu kién khi quyén.

Chét trc ché qua trinh polyme héa c6 thé bao gdm cac chét trc ché qua
trinh polyme hoa sau day: chit trc ché qué trinh polyme héa gbc quinon, nhur
hydroquinon, metoxy hydroquinon, benzoquinon, va p-tert-butyl catechol; chit
trc ché qua trinh polyme héa gbc alkylphenol, nhu 2,6-di-tert-butylphenol,
2,4-di-tert-butylphenol, 2-tert-butyl-4,6-dimetylphenol,
2,6-di-tert-butyl-4-metylphenol, va 2,4,6-tri-tert-butylphenol; chét trc ché qua
trinh polyme héa gbc amin, nhu diphenylamin alkyl héa,
N,N'-diphenyl-p-phenylendiamin, va phenothiazin; chét trc ché qua trinh polyme
hoa gbc N-oxyl, nhur 4-hydroxy-2,2,6,6-tetrametylpiperidin-N-oxyl; va chét wc
ché qua trinh polyme héa gbc ddng dithiocarbamat, nhu dong
dimetyldithiocarbamat, ddng dietyldithiocarbamat, va dong
dibutyldithiocarbamat. C4c chét nay c6 thé dugc st dung riéng hodc & dang hon
hop cua it nhét hai chit hoa hoc. Trong s6 chiing, chit trc ché qua trinh polyme
hoéa gbc quinon va chét rc ché qué trinh polyme héa gbc N-oxyl c6 thé tét hon 14
duoc st dung, va hydroquinon, metoxy hydroquinon, benzoquinon, p-tert-butyl
catechoi, phenothiazin, va 4-hydroxy-2,2,6,6-tetrametylpiperidin-N-oxyl ¢ thé
phil hop. Lugng chét trc ché qua trinh polyme héa c6 thé dugc diéu chinh thich
hop theo céc loai thanh phan (a). Tuy nhién, lugng ciia n6 c6 thé nam trong
khoang tir 0,001 dén 5 phén trong lugng, t6t hon 13 nim trong khoang tir 0,005
dén 1 phﬁn trong lugng, tdt hon nita 12 nAm trong khoang tr 0,01 dén 0,1 ph?ln
trong lugng, dya trén 100 phén trong lugng ctia thanh phén (a) bing cach xem

xét cac anh hudng wrc ché polyme hoa, hiéu suat, ndng suat, va hiéu qua chi phi.

Céc dung méi sau day c6 thé dugc str dung riéng hodc & dang hdn hop clia

it nhit hai chét héa hoc ctia n6 lam dung méi: hydrocacbon thom, nhu benzen,
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toluen, va xylen; hydrocacbon béo, nhu pentan, hexan, xyclohexan, va heptan;
ete, nhu dietyl ete va diisopropyl ete; xeton, nhu axeton va metyletyl xeton; dung
moi phan cuc, nhu dimetyl formamit va dimetyl sulfoxit; hydrocacbon halogen
héa, nhu clorofom, metylen clorua, dicloetan, va clobenzen; etylen glycol
dimetyl ete, etylen glycol dietyl ete, etylen glycol dipropyl ete, propylen glycol
dimetyl ete, propylen glycol dietyl ete, dietylen glycol dimetyl ete, va dietylen
glycol dietyl ete; etylen glycol monometyl ete axetat, etylen glycol monoetyl ete
axetat, etylen glycol monopropyl ete axetat, etylen glycol monobutyl ete axetat,
etylen glycol monophenyl ete axetat, dietylen glycol monometyl ete axetat,
dietylen glycol monoetyl ete axetat, dietylen glycol monopropyl ete axetat,
dietylen glycol monobutyl ete axetat, dietylen glycol monophenyl ete axetat,
propylen glycol monometyl ete axetat, dipropylen glycol monoetyl ete axetat,
propylen glycol monopropyl ete axetat, 2-metoxybutyl axetat, 3-metoxybutyl
axetat, 4-metoxybutyl axetat, 2-metyl-3-metoxybutyl axetat,
3-metyl-3-metoxybutyl axetat, 3-etyl-3-metoxybutyl axetat, 2-etoxybutyl axetat,
4-etoxybutyl axetat, 4-propoxybutyl axetat, 2-metoxypentyl axetat,
3-metoxypentyl axetat, 4-metoxypentyl axetat, 2-metyl-3-metoxypentyl axetat,
3-metyl-3-metoxypentyl axetat, 3-metyl-4-metoxypentyl axetat,
4-metyl-4-metoxypentyl axetat, dimetyl glutarat, dimetyl suxinat, va dimetyl
adipat; axeton, metyl etyl xeton, dietyl xeton, metyl isobutyl xeton, etyl isobutyl
xeton, tetrahydrofuran, xyclohexanon, metyl propionat, etyl propionat, propyl
propionat, isopropyl propionat, metyl-3-metoxy propionat, etyl-3-metoxy
propionat, etyl-3-etoxy propionat, etyl-3-propoxy propionat,
propyl-3-metoxypropionat, isopropyl-3-metoxy propionat, metyl lactat, etyl
lactat, propyl lactat, isopropyl lactat, butyl lactat, amyl lactat, etyl ethoxyaxetat,
etyl oxyaxetat, metyl axetat, etyl axetat, propyl axetat, isopropyl axetat, butyl
axetat, isoamy] axetat, metyl cacbonat, etyl cacbonat, propyl cacbonat, butyl
cacbonat, metyl pyruvat, etyl pyruvat, propyl pyruvat, butyl pyruvat, metyl
axetoaxetat, etyl axetoaxetat, benzyl metyl ete, benzyl etyl ete, dihexyl ete,

benzyl axetat, etyl benzoat, dietyl oxalat, dietyl malat, va y-butyrolacton. Dung
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moi c6 thé duge bd sung voi lrong nim trong khoang tir 5 dén khoang 15% trong
lwgng, tot hon 12 khoang 10% trong lwong, dua trén tbng trong luong cac chat

phén tng.

Chét phu gia trén co s& axit polycarboxylic (PCA), ddng thoi san phdm
loai tic nhan phén tan va san phim loai duy tri tinh d& gia cong, c6 cac ddc tinh
chung trong d6 chiing dugc diéu ché bang cach polyme héa monome chua béo
hoa bao gdm don vi polyoxyalkylen vi monome chua bdo hoa gbc axit
monocarboxylic. Hop chit macromonome c6 cong thirc 1 theo séng ché 1a
monome chua bdo hoa bao gdm don vi polyoxyalkylen. Hop chit macromonome
theo sang ché dugc sy polyme hoa véi monome chua bdo hoa gde axit
monocarboxylic @& tao thanh copolyme, va copolyme dugc sir dung dé tao thanh
chit phy gia xi ming. Monome chwa bio hoa gbc axit monocarboxylic va
phuong phap polyme héa khong duge gidi han cu thé.

Sau day, (A) copolyme cua axit polycarboxylic bao gbm (a) céu tric cia
din xuét cia hop chit macromonome va (b) chu trac cua din xuit cia acrylic
monome; va (B) hydroxit c6 cdu tric 16p kép c6 trong chat phu gia xi ming theo
sang ché s& dugc mo ta chi tiét.

Hop chit macromonome dé tao thanh don vi ciu trac (a) theo sang ché 1a
hop chét c6 cong thic 1 dudi day:

[Cong thic 1]

CH,=CR'-(CHy),-0-(CH,CH,0),-OCO-R*>-COOH

O cong thirc 1, R! 1 nguyén tir hydro hoic nhém metyl, t6t hon 12 nhém
metyl.

O cong thirc 1, R? 1a nhém C2-C10 alkylen hodc nhém C2-C10 alkenylen,
t6t hon 13 nhém C2-C5 alkylen hodc nhém C2-C5 alkenylen, tét hon nira 13
nhém alkylen C2-C3 hoidc nhém alkenylen C2-C3. Cu thé 13, R* c¢6 thé 1a nhém
alkylen, ttrc 13, nhém C2-C10 alkylen, tét hon nita 1a nhom C2-C5 alkylen, va tbt
nhat 12 nhém alkylen C2-C3. V& mit nay, nhém alkylen hoiic nhém alkenylen
duogc xac dinh 1a R? ¢6 thé duogc thé bang nhom C1-C3 alkyl hodc nhém hydroxyl,
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t5t hon 13 bang nhém metyl hoic nhém hydroxyl, t6t hon nira 13 bang nhém

metyl, va t6t nhét 1a khong thé dugc thé.

J cong thire 1, m 12 sb nguyén nim trong khoang tir 0 dén 5, tot hon 1a sb

nguyén nim trong khoang tir 1 dén 3.

O cong thirc 1, n, ma 14 s6 mol bd sung trung binh ciia nhém oxyetylen, 1a
sé nguyén nim trong khoang tir 2 dén 150, tbt hon 14 sb nguyén nim trong
khoang tr 7 dén 100. Khi n 16n hon 150, kha ning polyme héa c6 thé bj gidm.
Khi n nhé hon 2, d6 tron chay cao khong thé thu dugc.

Monome acrylic duge st dung dé tao thanh don vi cdu tric (b) ding trong

ban md ta 12 hop chét c6 cong thirc 4 dudi day:
[Céng thirc 4]
CH,=CR’-CO-M'
O cong thic 4, R’ 14 nguyén tir hydro hoic nhém metyl.

G cong thirc 4, M 1a -OM? hoiic -N(M?),, tét hon 13 -OM? hogc -NH(M?).
3 day, M%, mdi truong hop c6 thé 1a gibng hodc khac nhau, 13 nguyén tit hydro
hodc nhém C1-C3 alkyl, t5t hon 13 nguyén tir hydro hoic nhém metyl.

Pon vi céu trac (b) c6 thé bao gém hai hodc nhiéu cAu trac cua din xuét
ctia hai hodic nhiu monome acrylic c6 cong thiic 4 & trén. Tbt hon 13, it nhat mot
M! 1a -OM? & hai hodc nhiu monome acrylic ¢6 cong thirc 4. Cu thé 13, hai hozc
nhidu don vi cAu trac (b) c6 thé bao gdm hai hodc nhiéu monome acrylic c6 cong
thac 4 trong d6 M 1a -OM?, hoic ¢6 thé bao gdm it nhit mét monome acrylic c6
cong thirc 4 trong d6 M' 1a -OM? va it nh4t mot monome acrylic ¢ cong thirc 4
trong d6 M' 13 -N(M>),. Vi du, don vi c4u tric (b) c6 thé bao gbm hai ciu tric
ctia din xuét ciia hai monome acrylic c6 cong thic 4 trong d6 M' 1a -OM?, trong
d6 tAt ca hai M* c6 thé 1a nguyén tir hydro (trong truong hop nay, R? 12 nguyén tir
hydro & mdt monome acrylic, va R® 1a nhém metyl & monome acrylic khéc), hoic
modt M? ¢6 thé 13 nguyén tir hydro va M?* khéc c6 thé 1a nhém C1-C3 alkyl. La

cac vi du khac, don vi cau truc (b) c6 the bao gom hai don vi cau truc bao gom

-15-



31530

A /( 7 7 'X I,\ 7 . 14 A 7 7 1 by
mot ciu trac cua dan xuat cuia monome acrylic ¢ cong thirc 4 trong d6 M' 1a
-OM? va don vi ciu trac khac dugce din xudt tir monome acrylic ¢6 cong thirc 4

trong d6 M' 1a -NH(M?).

Khi don vi cdu trac (b) bao gdm hai hoic nhiéu don vi chu trac (b) duoc
din xuét tir hai hodic nhidu monome acrylic ¢6 cong thirc 4, tj 1& hop phin cta
mdi monome acrylic khong duoc giéi han cu thé. Tuy nhién, vi duy, khi hai
monome acrylic dugc st dung, ty 1€ hop phé“m clia n6 c6 thé nim trong khoang tir
90:10 dén 10:90, t6t hon 13 ndm trong khoang tir 80:20 dén 20:80, tit hon nita 13
nim trong khoang tir 75:25 dén 25:75 theo ty 1é mol.

Ty 1€ mol ctia don vi cau tric (a) véi don vi cau trac (b) c¢6 thé ndm trong

khoang tir 10:90 dén 30:70, t6t hon 14 ndm trong khoang tir 15:85 dén 25:75.

Trong lugng phén tir trung binh theo trong lugng clia copolyme cua axit
polycarboxylic (A) bao gdm don vi c4u tric (a) va (b) theo sang ché khong dugc
gi6i han cu thé, nhung c6 thé nim trong khoang tir 5000 dén 300000, t6t hon 1a
nim trong khoang tir 7000 dén 100000, t6t hon nita 12 ndm trong khoang tir 9000
dén 80000, va t6t nhat 1a nim trong khoang tir 10000 dén 70000. Khi trong hrong
phan tir trung binh theo trong lugng nim trong cac khoang trén, chét phu gia xi
ming c6 thé c6 d6 phan tan va tinh d& gia cong cao.

Chét phu gia xi ming theo sang ché c6 thé bao gdm copolyme ciia axit
polycarboxylic (A) riéng hodc hdn hop cia it nhit hai chit. Ngoai ra, chit phu
gia xi ming theo sang ché c6 thé con bao gdm polyme khac di biét bét ky cho
chit phu gia xi ming, nhu polyme trén co s& axit polycarboxylic thong thuong,
polyme gbc naphtalen, polyme gbc melamin, va polyme gdc polyuretan, ngoai
copolyme cua axit polycarboxylic (A).

Hydroxit c6 céu tric 16p kép (B) duoc st dung trong ban md ta 14 hop
chét c6 cong thire 5 dudi day:

[Cong thire 5]

[M*LN**(OH),][A" ] * YH,0
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O cong thirc 5, M?" 14 cation kim loai héa tri hai. Vi du, M** ¢6 thé dugc
chon tir nhém bao gdm Mg?', Ca®*, Co®", Cu®', Ni**, va Zn**. N*" 1a cation kim
loai hoa tri ba. Vi du, N** ¢6 thé dugc chon tir nhém bao gdm AI**, Cr’¥, Fe™,
Ga™, In**, V¥, va Ti*". A 1a chit hoa hoc anion dugc lién két ion gitta cac 16p
ctia cAu truc xép 16p cua hydroxit c6 céu tric 16p kép va c6 s6 dién tich 12 n. Vi
du, A™ c6 thé duge chon tir nhém bao gdm NO,’, NOy, CO;>, OH', 0%, SO,%,
halogenua, metalat, va anion axit hitu co, tdt hon 14 NO,". X 16n hon 0 va nhé

hon 1, vay 13 s§ duong 16n hon 0.

Hydroxit c6 cAu tric 16p kép (B) c6 thé c6 khoang cach 16p xen nim trong
khoéang tir 7 &n khoang 9 A va kich thuéc nim trong khoang tir 300 dén khoang
500 nm.

Ngoai ra, & chét phu gia xi ming theo sang ché, copolyme ciia axit
polycarboxylic (A) va hydroxit c6 cAu tric 16p kép (B) c6 thé duoc st dung véi
lwong ndm trong khoang tir 40 dén 95% trong luong va tir 5 dén 60% trong luong,
tuong ng, dua trén tong trong lwgng cla chét phu gia xi ming. Khi luong
hydroxit c6 cAu tric 16p kép (B) nim trong khoang 60% trong lugng hoic nhéd
hon, chét phu gia xi ming c6 thé c6 do phan tan va duy tri tinh dé gia cong cao.
Trong khi d6, d ngin ngira su tach pha clia copolyme cuia axit polycarboxylic
(A) va hydroxit c6 céu tric 16p kép (B), hydroxit c6 cAu trtac 16p kép (B) ¢6 thé
duoc bd sung mot luong 1a 50% trong lrgng hodc nhé hon. Theo d6, copolyme
cla axit polycarboxylic (A) va hydroxit c6 céu trac 16p kép (B) c6 thé dugc bao
gbm v6i cac lugng nim trong khoang tir 50 dén 95% trong lwong va nim trong
khoang tir 5 dén 50% trong luong, t5t hon 13 ndm trong khoang tir 50 dén 90%
trong lwong va nam trong khoang tir 10 dén 50% trong lugng, tuong tng, dua
trén tdng trong luong chét phu gia xi ming. Néu su tach pha gitta copolyme ctia
axit polycarboxylic (A) va hydroxit c6 c4u triic 16p kép (B) xdy ra, su tich pha c6
thé dugc loai bo bing cach khudy trong hodc sau khi thém chit phu gia xi ming

vao hop phén bé tong.

Phuong phap san xut chit phu gia xi mang, theo sang ché, bao gdm cac

budc sau:
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(1) diéu ché hop chit macromonome c6 cdng thirc 1 & trén bang cach cho
(al) hop chét c6 cong thirc 2 duéi ddy phan ung véi (a2) axit dicarboxylic bdo
hoa hodc chua bdo hoa c¢6 cong thitc 3 dudi ddy, anhydrit ciia nd, hodc hdn hop
cua no;

(ID) diéu ché (A) copolyme ctia axit polycarboxylic bang cach cho (a) hop
chét macromonome phan tng véi (b) monome acrylic ¢6 cdng thirc 4 & trén;

(I11) didu ché (B) hydroxit c6 cAu tric 16p kép c6 cong thic 5 & trén va c6
chu triic xép 16p; va

(IV) cho (A) copolyme ctiia axit polycarboxylic phan tng véi (B) hydroxit
c6 céu tric 16p kép:

[Cong thirc 1]

CH,=CR'-(CH,),,-O-(CH,CH,0),-0CO-R*-COOH

[Cong thirc 2]

CH,=CR'-(CH,),-O-(CH,CH,0),-OH

[Cong thic 3]

HOOC-R*-COOH

O cac cong thirc 1 va 2, R, R2, m, va n nhu duoc xac dinh & trén dbi voi
cong thirc 1 & trén.

3 buée (1), vi du v& thanh phin (a2) c6 thé bao gbdm axit suxinic, axit
glutaric, axit maleic, axit fumaric, axit metyl glutaric, axit malic, va anhydrit cia
chung. Thanh phin (a2) c6 thé duoc sir dung v6i luong khoang 1 duong lwong
(eq.) trong ting véi thanh phan (al).

O bude (1), khi thanh phén (a2) 13 anhydrit cta axit dicarboxylic bdo hoa
hodc chwa bao hoa, budc (I) ¢6 thé duoc thuc hién ddng thoi khudy & nhiét do
nam trong khoang tir 55°C dén 70°C. Nhiét d6 phan tng c6 thé tdt hon 13 nim
trong khoang tir 55°C dén 65°C. Budc (I) ¢ thé duge thyc hién ma khong c6
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dung moi va chét phu gia duéi cac diéu kién khi quyén va vi vay tiét kiém va
hiéu qua.

G budce (D), khi thanh phén (a2) 13 axit dicarboxylic bdo hoa hodc chua bdo
hoa, bude (I) c¢o thé dugc thuc hién dong thoi khudy khi ¢6 mat chét tc ché qua
trinh polyme hoa & nhiét d6 nim trong khoang tir 75°C dén 95°C. Nhiét do phan
ting c6 thé tdt hon 14 ndm trong khoang tir 80°C dén 90°C. Bude (I) ¢6 thé dugce

thuc hién khi ¢6 mat dung mdi trong céc dieu kién khi quyén.

Vi du vé chét &c ché qua trinh polyme hoa c6 thé bao gdm cac chét sau:
chit &rc ché qua trinh polyme hoéa gbc quinon, nhu hydroquinon, metoxy
hydroquinon, benzoquinon, va p-tert-butyl catechol; chét trc ché qua trinh
polyme héa gbc alkylphenol, nhu 2,6-di-tert-butylphenol, 2,4-di-tert-butylphenol,
2-tert-butyl-4,6-dimetylphenol, 2,6-di-tert-butyl-4-metylphenol, va
2,4,6-tri-tert-butylphenol; chat irc ché qué trinh polyme hoéa gbc amin, nhu
diphenylamin alkyl h6a, N,N'-diphenyl-p-phenylendiamin, va phenothiazin; chét
trc ché qua trinh polyme hoa gbc N-oxyl, nhu
4-hydroxy-2,2,6,6-tetrametylpiperidin-N-oxyl; va chét trc ché qua trinh polyme
hoa gbc ddng dithiocarbamat, nhu ddng dimetyldithiocarbamat, dong
dietyldithiocarbamat, va dong dibutyldithiocarbamat. Cac chét nay c6 thé dugc
str dung riéng hozc két hop it nhét hai chit héa hoc. Trong s& chiing, chit trc ché
qué trinh polyme hoéa gbc quinon va chét &rc ché qua trinh polyme héa gbc
N-oxyl c6 thé t6t hon 13 duge sir dung, va hydroquinon, metoxy hydroquinon,
benzoquinon, p-tert-butyl catechol, phenothiazin, va
4-hydroxy-2,2,6,6-tetrametylpiperidin-N-oxyl c6 thé phi hop. Luong chét trc ché
qué trinh polyme hoa c6 thé dwoc diéu chinh thich hop theo c4c loai cia thanh
phin (al) va c6 thé t6t hon 12 ndm trong khoang tir 0,001 dén 5 phén trong lugng,
t6t hon 13 nim trong khoang tir 0,005 dén 1 phén trong lugng, t6t hon nita 13 nim
trong khoang tir 0,01 dén 0,1 phﬁn trong luong, dua trén 100 phé‘m trong lugng
ctia thanh phén (al) bing cach xem xét cac anh hudng trc ché polyme héa, hiéu

sudt, ndng suat, va hiéu qua chi phi.
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Khi dung moéi dugc sit dung & budc (I), dung mdi nay co thé, nhung
khong bi gi¢i han &, nudce, hydrocacbon thom hodc béo nhu benzen, toluen,
xylen, xyclohexan, va n-hexan, hop chét gbc ete nhu tetrahydrofuran va dioxan,
hop chét gbc xeton nhu axeton va metyletyl xeton, rrgu nhu rugu metyl, rugu
etyl, va ruou isopropyl, etyl axetat, dimetyl formamit, clorofom, va metylen
clorua. Dung mdi ndy c6 thé dugc sir dung riéng hozc két hop it nhét hai chét hoa
hoc. Mic du luong dung méi khéng dwoc gidi han cu thé mién 14 d cho phan
tng, dung méi ¢6 thé duge bd sung véi lugng nim trong khoang tir 5 dén 15%
trong lwong, t6t hon 1a khoang 10% trong lugng, dwa trén tbng trong lugng cac

chit phan tng.

0 bu6e (II), hop chit macromonome (a) va monome acrylic (b) c6 thé
dugc st dung véi cing lwong md ta & trén c6 tham chiéu dén chit phu gia xi

mang.

Budce (II) ¢6 thé duge thye hién trong cac diéu kién khi quyén. Vi vay, do
cac didu kién nghiém ngit nhu moi trudng nito khoéng bi doi héi, phuwong phap
ndy s& hiéu qua va tiét kiém.

Ngoai ra, & budce (II), nude co thé dugc st dung 1am dung moi, va lugng
dung mdi ¢6 thé duge x4c dinh sao cho dung dich nudc bao gbm tét ca cc chét
phéan @ng bao gdm hop chit macromonome (a) va monome acrylic (b) c6 ndng

do 1a 50%.

Ngoai ra, bude (II) c6 thé duoc thuc hién khi c6 mit chat khoi mao qua
trinh polyme héa. Néu bi doi hoi, thanh phin bd sung khac bit ky, vi du, chét

chuyén mach, c6 thé con dugce bo sung vao phan tng.

Chét khoi mao qué trinh polyme héa c6 thé 1 chéit khoi mao qua trinh
polyme héa d3 biét bt ky, vi dy, hop chét persulfat nhu amoni persulfat, natri
persulfat, va kali persulfat; hydro peroxit; hop chit azo nhu
azobis-2-metylpropion amidin hydroclorua va azoisobutyronitril; va hop chit
peroxit nhu benzoyl peroxit, lauroyl peroxit, cumen hydroperoxit, va t-amyl

peroxy-2-etylhexanoat, t6t hon 1a hop chit peroxit. Chit khoi mao qué trinh
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polyme héa c6 thé dugc sir dung riéng hodc dudi dang hdn hop cia it nhét hai
chét héa hoc voi lugng nam trong khoang tir 0,05 dén 2% trong luong, tdt hon 13
nam trong khoang tir 0,1 dén 1% trong luong, dua trén tdng trong luong cla tt

ca cac chat phan ing dugc sir dung & phan tng cta bude (II).

Chét chuyén mach c6 thé 13 chét chuyén mach da dugc biét bét ky, vi du,
chit chuyén mach gdc thiol nhu mercaptoetanol, thioglyxerol, axit thioglycolic,
axit mercaptopropionic, axit 2-mercaptopropionic, axit 3-mercaptopropionic,
octyl thioglycolat, octyl 3-mercaptopropionat, axit 2-mercaptoetansufonic,
n-dodecyl mercaptan, octyl mercaptan, va butylthioglycolat; halogenua nhu
carbon tetraclorua, carbon tetrabromit, metylen clorua, bromofom, va
bromotricloetan; hop chit hydrocacbon chua bdo hoa nhu o-metylstyln dime,
a-terpinen, dipenten, va terpinolen; ruou béc nhét nhu 2-aminopropan-1-ol; ruou
bac hai nhu isopropanol; axit phosphoro, axit hypophosphoro, va mubi cia
chang; va sulfit, bisulfit, dithionit, metabisulfit, va mubi cua chuing. Chét chuyén
mach c6 thé dugc st dung riéng hoic dudi dang hén hop cua it nhét hai chit hoa
hoc v6i luong nim trong khoang tir 0,05 dén 2% trong luong, tot hon 14 nam
trong khoang tir 0,1 dén 1% trong luong, dua trén tbng trong lugng cla tAt ca cac

chit phan ting dugc st dung & phén Gng cua budce (II).

3 bude (I1), nhiét do polyme hoa va thoi gian polyme héa c6 thé dugc
chon thich hgp theo phuong phép polyme héa va céc loai chét khoi mao qua trinh
polyme hoa va chét chuyén mach. Néi chung, nhiét do polyme héa c6 thé nim
trong khoang tir 0 dén 180°C, t&t hon la ndm trong khoang tir 40°C dén 150°C, tét
hon nita 12 niim trong khoang tir 60°C dén 120°C. Ngoai ra, thoi gian polyme héa
¢6 thé ndm trong khoang tir 0,5 dén 24 tiéng, tot hon 1a nam trong khoang tir 1
dén 12 tiéng, tét hon nita 12 ndm trong khoang tir 2 dén 10 tiéng.

Khi sy polyme hoa hoan thanh & buée (II), d6 pH c6 thé duge diéu chinh
d8 ndm trong khoang tir 2,5 dén 6,5 bing cach sir dung chét diéu chinh 6 pH
thich hop. D6 pH c6 thé nim trong khoang tir 4 dén 6 khi xem xét tinh tién loi x{t
Iy hodc do phan tan cta chit phu gia xi ming dugc didu ché tir d6. Chit diéu

chinh d6 pH c6 thé 1a hydroxit cia kim loai don héa tri, hydroxit cia kim loai
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héa tri hai, cacbonat cia kim loai don hoa tri, cacbonat cia kim loai héa tri hai,

amoni, amin hitu co, va tuwong tu. Vi du, natri hydroxit c6 thé dugc st dung.

Budc (II) tdt hon 1a dugc thwuc hién sao cho copolyme cua axit
polycarboxylic (A) thu dugc & bude (II) co thé c6 ty 18 chuyén héa 12 70% hodc
16n hon, nhu dugc do bang sic ky loc gel (gel permeation chromatography -
GPC). Khi ty 16 chuyén hoa nhd hon 70%, kha ning chdng in mon khong thé thu
dugc da do trao dbi ion giita anion trong ciia hydroxit c6 chu tric 16p kép va
anion khong phan ng clia copolyme cla axit polycarboxylic (A).

& budc (1), hydroxit c6 cdu tric 16p kép (B) c6 thé dugc diéu ché bang
cach sir dung phwong phap da biét va thuong dugc tong hop bing phan tmg thé
gitta kim loai hoa tri hai va kim loai hoa tri ba.

O bude (IV), copolyme cia axit polycarboxylic (A) va hydroxit ¢6 chu
trac 16p kép (B) c¢6 thé dugc st dung v&i lugng gidng nhu duge mo ta & trén c6
tham chiéu dén chit phu gia xi mang.

Budce (IV) c¢6 thé dugc thuc hién & nhiét d6 nhé hon 50°C. Khi nhiét do &
50°C hodc 16n hon, cAu triic cia hydroxit c6 cdu trac 16p kép (B) c6 thé bi pha
huy. Gi6i han dudi ctia nhiét do dung hop cua bude (IV) khong dugce gidi han cu
thé, nhung c6 thé 12 0°C hoic 16n hon.

Vi du thie hién sang ché

Sau ddy, mot hodc nhiu phwong 4n theo sang ché s& dugc md ta chi tiét
¢6 tham chiéu dén cac vi du va vi du so sanh dudi ddy. Cac vi du va vi du so sanh
nay khong nhim gi¢i han muc dich va pham vi ctia mot hoic nhiéu phuong 4n.
[Ché phdm tir monome theo sdng ché]

Vidul

1000 g hop chit c¢6 coéng thitc CH,=CH-CH,-O-(CH,CH,0),-OH (c6
trong luong phéin t trung binh theo trong lugng 1a 2400) va 41,7 g sucxinic
anhydrit dugc bd sung vao binh phan tmg dugc trang bi may khudy va nhiét ké,

va binh phén tmg nay dugc dun néng tir tir dén 60°C. Sau khi dwgc dun néng dén
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60°C, hdn hop dugc khudy trong cac diéu kién khi quyén & 90 vong/phit trong 5
tiéng dé thu dugc nguyén liéu pha 1dng trong sudt mau vang nhat véi hiéu suit Ia

95%. Phd 'H-NMR ctia monome thu dugc duge thé hién trén FIG.1.
Vidu?2

1000 g hop chét c6 cong thirc CH,=C(CH;)-CH,-O-(CH,CH,0),-OH (c6
trong lugng phén tir trung binh theo trong luwong 14 2400) va 41,7 g sucxinic
anhydrit dugc bd sung vao binh phan tng dugc trang bi may khuéy va nhiét ké,
va binh phéan tng nay dugc dun néng tur tir dén 60°C. Sau khi dugc dun néng dén
60°C, hdn hop dugc khudy trong cc diéu kién khi quyén & 90 vong/phit trong 5
tiéng dé thu dwgc nguyén lidu pha long trong subt v6i hidu sudt 1a 90%. Phd

"H-NMR ctia monome thu dugc duge thé hién trén FIG.2.
Vidu3

1000 g hop chét c6 cong thirc CH,=C(CH3)-CH,-O-(CH,CH,0),-OH (c6
trong luong phén t&r trung binh theo trong luong 1a 2400) va 40,8 g maleic
anhydrit dugc bd sung vao binh phan tmg dugc trang bi v6i may khudy va nhiét
ké, va binh phan @ng nay dwgc dun néng tir tir dén 60°C. Sau khi dwgc dun néng
dén 60°C, hdn hop dugc khudy trong cac diéu kién khi quyén & 90 vong/phut
trong 5 tiéng dé thu dugc nguyén lidu pha 1éng trong sudt voi hidu sut 13 50%.

Phd 'H-NMR ctia monome thu dugc dugc thé hién trén FIG.3.
Vidu4

1000 g hop chit ¢6 cong thic CH,=CH-CH,-O-(CH,CH,0),-OH (c6
trong lugng phén tir trung binh theo trong luwong la 2400) va 40,8 g maleic
anhydrit dugc bd sung vao binh phan tmg dugc trang bi véi may khudy va nhiét
ké, va binh phan tmg nay dwoc dun néng tir tir dén 60°C. Sau khi dugc dun néng
dén 60°C, hdn hop dugc khudy trong céc diéu kién khi quyén & 90 vong/phit
trong 5 tiéng dé thu duoc nguyén lidu pha 10ng trong subt mau vang nhat véi hidu

suét 14 50%. Phd "H-NMR ciia monome thu dugce duge thé hién trén FIG.4.

[Diéu ché chét phu gia xi ming]
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Vi du diéu ché 1

15,3% trong lugng axit acrylic, 13,4% trong lugng axit metacrylic, 0,1%
trong lugng 2-mercaptoetanol lam chét chuyén mach, va 1,2% trong luging
t-amyl peroxy-2-etylhexanoat 1am chit khoi mao qué trinh hitu co dugc bd sung
nho giot tir tir tdi 70% trong lwgng monome dugc didu ché theo vi du 1, va hdn
hop duoc khudy & 95°C trong 6 tiéng. Khi phan tmg hoan toan, polyme thu dugc
duoc 1am mat dén 60°C, va soda kiém duoc bd sung vao d6 trong cac diéu kién
khi quyén dé didu chinh d6 pH cua hdn hop thu dwoc t6i 4,5. Polyme dugc san
xuét véi hiu suét 1a 73%, va trong lugng phan tir (Mw) cua polyme 1a 44000 (4o
nh6t: 410+30 cps).

Vi dy diéu ché 2

Polyme dugc diéu ché theo cung cach nhu & vi du didu ché 1, ngoai viée
monome dugc didu ché theo vi du 2 thay vi vi du 1, duoc st dung va
hydroperoxit dugc sit dung 1am chét khoi mao qua trinh hitu co. Polyme dugc
san xuét voi hidu sudt 1a 76%, va trong lugng phan tir (Mw) clia polyme 14 50000
(d0 nhat: 450430 cps).

Vi du diéu ché so sanh 1

Polyme duogc diéu ché theo ciing cach nhu & vi du didu ché 1, ngoai viéc
hop chit c6 cong thirc CH,=C(CH;)-CH,-O-(CH,CH,0),-OH (c6 trong luong
phén tir trung binh theo trong lugng 1a 2400) dugc st dung thay vi monome dugc
didu ché theo vi du 1. Polyme dugc séan xuét v6i hidu sudt 1a 79%, va trong lugng
phén tir (Mw) cta polyme 1a 44000 (d9 nhét: 430+30 cps).

[Panh gia hidu suét ctia bé téng]

Hop phdn xi ming c6 cac thanh phin duoc thé hién & bang 1 duoc diéu
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[Bang 1]
W/b |S/A  |Pon vi trong luong (kg/m”) AD(%)
"0 | |Nwee |Xi  |Botxi|Tro |Cat |cat  |Cét
mang bay dugc |duge |ligu
rta  |nghién |tho 25
mm
45,2 |46 165  [292 |- 73 461 |310 {920 {09

O bang 1, W/b biéu thi ty 16 clia nudc véi chit lién két (tirc 13, xi ming + tro
bay),

S/A biéu thi ty 1& ctia cat v6i cdt lidu thd, va

AD biéu thi lugng chét phu gia xi mang dya trén tong trong luong ctia chét lién
két.

Trong ban md ta, xi ming c6 sén dudi tén thwong mai 12 CHEONMAPYO
CEMENT tir SUNGSHIN CEMENT Co., Ltd. dugc st dung lam xi méng, va tro

bay tir Taean Electric Power Plant & Taean-gun, Chungchengnam-do, Han Quéc
dugc sir dung lam tro bay.

Hop phin xi ming bao gdm céc thanh phan dugc néu trong bang 1 dugc
didu ché va pha tron dé tao ra bé tong. Bé tong dugc nap trong con thit do chay
vita c6 dudng kinh 1a 20 cm va chidu cao 1a 30 cm, va con thir do chiy vita nay
dugc ning thing dimg. Pudong kinh cla bé tong trang trén ban dan thir d6 luu
dong dugc do & hai chiéu, va trung binh ctia n6 dugce sir dung lam hing sb chay
(mm). Hing sé chay dugc do & giai doan diu ciia bude trdn, & 30 phit sau khi

tron, va 60 phit sau khi tron dugc thé hién & bang 2 duéi day.

[Bang 2]
Hing s6 chay (mm) Duy tri d§ tron
- chay
Bandau |[Sau 30 |Sau 60 5 Lo
phut phut (ha’r-lg 30 cha,ly
cudi/hang so
chay tht nhét)
Trudng hop trong d6 chét | 480 460 430 0,90
phu gia xi méang theo vi du
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diéu ché 1 dugc sir dung

Truong hop trong do chit | 520 480 440 0,85
phu gia xi méang theo vi du
diu ché 2 dugc sir dung

Trudng hop trong d6 chét | 435 407 360 0,83
phu gia xi méang theo vi du
diéu ché so sanh 1 dugc
st dung

Nhu duge thé hién & bang 2, khi chét phu gia xi mang dugc diéu ché theo
vi du diéu ché 1 va vi du diéu ché 2 sur dung monome theo sang ché dugc st
dung, thu dugc bé tong co sy duy tri d§ tron chay dugc cai thién (tic 1a, duy tri
tinh d& gia cong) va d6 tron chay ban ddu dwgc cai thién (tic 13, d0 phan tén).
Nhu vdy, su cai thién & ca viéc duy tri tinh d€ gia cong va do phén tan 1a két qua
dang ngac nhién vi da biét ring dd phan tan va tinh dé gia cong c6 mdi quan hé
can bang & chét phu gia xi ming trén co s& PCA trong d6 su cai thién & mot dic
tinh gay ra su bién dbi dang ké & dic tinh khAc.
[Didu ché chét phu gia xi ming theo sang ché]
Vidu5
(1) Pidu ché hop chit macromonome c6 cong thirc 1

1000 g hop chét c6 cong thire CH,=CH-CH,-O-(CH,CH,0),-OH (c6
trong luong phéan tir trung binh theo trong lwong la 2400) dugc bb sung vio binh
phan tmg duoc trang bi nhiét ké, va 1 eq. sucxinic anhydrit dugc b6 sung vao d6.
Céc chit phan tng dwgc dun néng tir tir &én 60°C va dugc khudy trong céc didu
kién khi quyén & khoang 90 vong/phiit trong 5 gid dé thu dwgc vat liéu pha 1ong
trong sudt mau vang nhat voi hiéu suét 13 95%.
(2) Didu ché copolyme cua axit polycarboxylic

Binh phan ng dugc trang bi nhiét ké va hai phéu nhé giot dugc dun néng
dén 95°C. Dung dich dwoc diéu ché bing cach tron 760,00 g hop chit

macromonome thu dugc, 65,72 g axit acrylic, 26,17 g axit metacrylic, va 0,2%
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trong luong 2-mercaptoetanol lam chét chuyén mach (% trong lugng dua trén
tbng trong luong clia hop chit monome dai phan tir, axit acrylic, va axit
metacrylic 12 100% trong lugng) dugc bd sung vao mot phéu nhé giot, va 0,1%
trong luong t-amyl peroxy-2-etylhexanoat 1am chét khoi mao qua trinh polyme
hoa (% trong luong dua trén tdng trong lwong ciia hop chit macromonome, axit
acrylic, va axit metacrylic 1a 100% trong lugng) duoc bd sung vao phéu nhé giot
khac. Sau d6, ching dwoc bd sung nho giot tir tir vao binh phan g trong 6 gio
dé didu ché copolyme cia axit polycarboxylic. Khi sy polyme h6a hoan toan,
binh phan Gng nay duoc lam mét dén 60°C, soda kidm dwogc bd sung vao do dé
diéu chinh d6 pH ctia hdn hop t6i 4,5. Copolyme cla axit polycarboxylic c6 ty 18
chuyén hoa 13 73% dugc do bing GPC va trong lugng phan tir trung binh theo
trong lugng 1a 44000. Trong luong phén tir trung binh theo trong lwong thu dugc
bing phuong phép hiéu chinh sir dung chuén polyetylen glycol.

(3) Piéu ché hydroxit c6 cAu tric 16p kép

Mg(NOs), * 6H,0 (0,4 M) va AI(NO3); * 9H,0 (0,2 M) dugc hoa tan
trong nude xir ly, va do pH cta dung dich dugc didu chinh t6i khoang tir 9 dén
10 bang céch sir dung dung dich nuéc NaOH trong d6 NaNO, (0,2 M) dugc hoa
tan, dé thu dugc huyén phi hydroxit kép kim loai xép 16p dugc tao ra bang cach
két tua. Huyén phi hydroxit c6 cdu tric 16p kép thu dugc dugc khudy & 1000
trong 12 gitr, mubi khong phan tng dugc loai bd khoi d6 bang céach rira, va san
phim duogc 1am déng kho @ thu dwgc hydroxit c6 chu trc 16p kép. Hydroxit c6
cdu tric 16p kép thu duge c6 khoang cach 16p trung gian 1a 8 A, kich thudc 1a
350 nm, 6 pH 1a 11,3, va 9 nhét 1a 180 cps.

(4) Didu ché chét phuy gia xi mang

300 g hydroxit ¢6 ciu tric 16p kép thu dugc dugc phép chira trong binh
phan tmg kiéu c6 vo boc va dugce khudy trong céc diéu kién khi quyén & khoang
100 vong/phtt. Ddng thoi khudy, 1200 g copolyme ctia axit polycarboxylic thu
dugc duge bd sung vao d6. V& mit nay, dé loai bo nhiét ctia qua trinh trung hoa,

copolyme duoc bd sung nhé giot tir tlr vao binh phan g trong 2 gid, va nhiét do
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clia cac chit phan tmg dugc duy tri khong qua 50°C bang cach tudn hoan nuéc
1am mét tir bd phan 1am méat bén ngoai. Theo d6, thu dugc chét phu gia xi mang
(E-1) c¢6 do pH 1a 5,5 va d§ nhét 1a 340 cps, 1a vat liéu pha long mo duc mau

vang nhat.
Cacvidub6va7

Céc chét phu gia xi ming (E-2 va E-3) dugc didu ché theo cach gidng nhu
& vi du 5, ngoai viéc acrylamit (21,61 g) va metyl metacrylat (26,17 g) dugc si
dung twong ung thay vi axit metacrylic & qua trinh didu ché copolyme cia axit

polycarboxylic nhu dwgc chi ra & bang 3 dudi déy.
Vidu8

Chét phu gia xi mang (E-4) dugc diéu ché theo cach gidng nhu & vi du 5,
ngoai viéc hop chét macromonome duogc didu ché str dung maleic anhydrit thay
vi sucxinic anhydrit, 65,77 g axit acrylic, va 26,19 g axit metacrylic dugc sir

dung & qua trinh didu ché copolyme clia axit polycarboxylic.
Cacvidu9valo

Céc chét phu gia xi ming (E-5 va E-6) dugc didu ché theo cach gidng nhu
& vi du 5, ngoai viéc hop chit macromonome dugc diéu ché sur dung maleic
anhydrit thay vi sucxinic anhydrit va 65,77 g axit acrylic dugc sit dung, va
acrylamit (21,63 g) va metyl metacrylat (26,19 g) dugc sir dung tuong tng thay
vi axit metacrylic nhu dugc thd hién & bang 3 du6i ddy & qua trinh diéu ché
copolyme cua axit polycarboxylic.
Vidu so sanh 1

Chét phu gia xi mang (C-1) duge diéu ché theo cach gidng nhu & vi du 5,
ngoai viéc copolyme polyuretan dugc didu ché bang cach sit dung hop chét
poly(met)oxyetylen uretan chua bdo hoa (dAn xuét uretan, s6 mol bd sung cua
oxyetylen: 45) va axit metacrylic v6i ty 1& mol 68:32 dugc s dung thay vi

copolyme cua axit polycarboxylic theo sang ché.
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[Bang 3]
Chét phu | Ty 1& hop phin cua | Ty 1& chuyén | Trong
gia xi copolyme (mol%) hoéa cta lurong phén
mang copolyme tur trung
s& (%) binh theo
trong luong
(Mw)
Vidu$5 E-1 PEG-SUC:AA:MAA |73 44000
=20:60:20
Vidu6 E-2 PEG-SUC:AA:AAM | 77 47000
=20:60:20
Vidu7 E-3 PEG-SUC:AA:MAM | 76 46000
=20:60:20
Vidu 8 E-4 PEG-MAH:AA:MAA | 73 53000
=20:60:20
Vidu9 E-5 PEG-MAH:AA:AAM | 77 56000
=20:60:20
Vidu 10 E-6 PEG-MAH:AA:MAM | 76 55000
=20:60:20
Vi du so sénh | C-1 POEU-45:-MAA =175 41000
1 68:32

* PEG-SUC: hop chit macromonome duogc diéu ché st dung sucxinic anhydrit,

* PEG-MAH: hop chit macromonome dugc diéu ché str dung maleic anhydrit,

* POEU-45: hop chit poly(met)oxyetylen uretan chua bdo hoa (dAn xuét uretan,
s6 mol b sung ctia oxyetylen : 45)

* AA: axit acrylic, * MAA: axit metacrylic,

* AAM: acrylamit, * MAM: metyl metacrylat

[Pénh gi4 hidu suét]

1. Danh gi4 do phan tan va viéc duy tri tinh d& gia cong

Hop phin bé tong bao gdm cac thanh phan duogc thé hién & bang 4 dudi

day duogc diéu ché:
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[Bang 4]
Nuéc/ Xi | Cat/ Cot lidu | Pon vi trong lugng (kg/m) Luong chit
mang (%) | tho (%) - phu gia xi
Nudc | Xi Cat | Cot ligu ming (%)
mang thd
44 41 176 400 761 | 1092 0,8

Hop phin bé téng bao gbm céc thanh phin néu & bang 4 dugc didu ché va

duoc tron dé tao ra bé tong. Bé tong dugc nap trong con thir d§ chay vira co

duong kinh 134 20 cm va chiéu cao 13 30 cm, va con thir d0 chay vira nay dugc

ning thing dtmg. Pudng kinh cia bé tong trang trén ban din thir do Ivu dong

duoc do theo hai chiéu, va trung binh cia né duge st dung lam hing sb chay

(mm). Hing s6 chay nay dugc do & giai doan d4u cua qué trinh trdn va 30 phut

sau khi tron dugc thé hién & bang 5 dudi day.

[Bang 5]

Chit phu gia xi | Hing sb chay (mm) Duy tri d6 tron chay

mang : ) (hing sb chay cubi/

Wy Ban dau Sau 30 phut hing s6 chay thu
nhét)

E-1 550 420 0,76

E-2 500 400 0,80

E-3 520 410 0,79

E-4 470 390 0,83

E-5 450 370 0,82

E-6 490 400 0,82

C-1 470 360 0,76

Tham chiéu dén bang 5, da x4c nhan ring d¢ tron chay ban dau (tirc 13, do

phan tan) hodc sy duy tri d§ tron chay (tirc la, duy tri tinh dé gia cong) c6 thé

dugc cai thién st dung chét phu gia xi méng theo sang ché. Cu thé 13, khi
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copolyme ctia axit polycarboxylic bao gbm céu triic ctia din xudt cta hop chét
macromonome dugc diéu ché sir dung sucxinic anhydrit dugc st dung & chét phu
gia xi méang (E-1 dén E-3), d6 phan tan duoc cai thién dang ké. Khi copolyme
cia axit polycarboxylic bao gdm cdu trac ctia din xudt ctia hop chit
macromonome dugc diéu ché sit dung maleic anhydrit dugc sit dung & chét phu
gia xi mang (B-4 dén E-6), viéc duy tri tinh d& gia cong dugc cai thién déng ké.
2. Danh gia d6 bén chng in mon

"Thir nghiém sy 4n mon nhanh cia thanh cbt thép & bé tong" dugc thuc
hién st dung cac chét phu gia xi mang E-1 va C-1 theo KS F 2561. Pé tinh to4n
ty 1& chdng an mon, chét phu gia trén co so axit polycarboxylic thong thuong
(Tén san phim: 300 NX, Nha sin xuét: Silkroad C&T) dugc sir dung lam vat
mau binh thuong ma chit chéng an mon khong dugc b sung.

Thir nhét, hop phan bé tong bao gbm c4c thanh phan dugc néu & bang 6

duoc diéu che:

[Bang 6]
Xi Xi Don vi trong | Pon vi trong luong (kg/m’) | Luong chit
mang/ |ming |luongcua - phu gia xi
Nuge | (ke/m’) | phéi ligu min Nuéc | Dung | TOng | mang bd
dich 0
(%) (kg/m®) e sung (%)
60 300 800 126,5 | 48,5 175 3

Hop phﬁn bé tong da tao ra dugc pha tron dé tao ra bé tong, va cac thanh
cbt thép dugce dat vao do dé tao ra miu. Mau duoc dua vao ndi hép va dugc siy
hai 14n & 180°C & 1,0 MPa trong 5 tiéng hodc hon dé gia ting sy &n mon cua cac
thanh cbt thép. Sau d6, céc thanh cbt thép dwgc thu lai, va dién tich cta phén bi
an mon dugc do, va sau d6 ty 1& chdng an mon cia n6 dugce tinh toan st dung

phuong trinh duéi day:

Ty 18 chéng an mon (%) = 1 - [dién tich &n mon cua mau dugc danh gia

/dién tich &n mon ciia mau thuong] x100

-31-



31530

Cac két qua dugc chi ra & bang 7 dudi day.

[Bang 7]

- 95% 95%

MAu thuong E-1 C-1

Tham chiéu dén bang 7, ty 1& chéng dn mon cua chét phu gia xi mang El
theo sang ché 14 95%, gidng ty 1& cua chit phu gia xi mang chéng #n mon thong
thuong C-1. Vi vdy, xac nhan ring chét phu gia xi mang theo sang ché c6 do
phén tan va viéc duy tri tinh dé gia cong dugc cai thién trong khi duy tri 0 bén

chong &n mon cao.

Trong khi sang ché dugc thé hién cu thé va dugc mo ta cb dua vao cac
phuong an lam vi du cua no, sé€ dugc hiéu rang cac thay d6i khac nhau ¢ hinh
dang va chi tiét co theé duoc thuc hién trong d6 ma khong xa roi tinh than va

pham vi cua céc diém yéu cau bao h6 sau day.
Khé ning tmg dung cong nghiép

Sang ché co thé dugc st dung hi¢u qua dé diéu ché macromonome dung
d8 di du ché ch it phu gia xi mang; vach 4t phu gia xi miangnay bao gbm
copolyme cua axit polycarboxylic dwgc tao ra tir macromonome va hydroxit co

chu trtic 16p kép.
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YEU CAUBAO HQ
1. Chét phu gia xi ming chta:

(A) copolyme trén co s& axit polycarboxylic chira (a) don vi cAu tric duge
dan xuét tir hop chit macromonome c6 cong thic (1) dudi day, va (b) don vi chu
tric dugc dan xuit tir monome acrylic ¢6 cong thuc (4) dudi ddy; va

(B) hydroxit c6 ciu triic 16p kép c6 cong thic (5) dudi day va co chu tric
xép 16p:

CH,=CR!-(CH,),,-O-(CH,CH,0),-CO-R*-COOH 1)

trong do6 trong cong thirc (1), R' 12 nguyén tir hydro hodc nhém metyl; R?
1a nhém C,-Cyy alkylen hodc nhom C,-Cyy alkenylen, nhom alkylen hodc
alkenylen nay c6 thé duoc thé bang nhém C;-C; alkyl hodc nhém hydroxyl; m 1a
sd nguyén nam trong khoang tir 0 téi 5; n, s6 mol bd sung trung binh ctia nhém
oxyetylen, 13 s nguyén nim trong khoang tir 2 t6i 150;

CH,=CR’*-CO-M' 4)

trong cong thic (4), R® 14 nguyén tir hydro hodc nhém metyl; va M 1a
-OM? hoic -N(M?),; M?, mbi truong hop c6 thé gidng hoidc khic nhau, 13 nguyén
t&r hydro hodc nhém C4-Cs alkyl; va

[M* LN OH)[A T * YHO  (5)

trong cong thirc (5), M?" 14 cation kim loai héa tri hai; N>* 13 cation kim
loai hoa tri ba; A 1a chit hoa hoc anion ma dugce lién két ion gifta céc 16p cua cAu
tric xép 16p ctia hydroxit va c6 s6 dién tich 1a n; x 14 s6 16n hon 0 va nhé hon 1;
vay 1a sé dwong 16m hon 0.
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2. Chét phu gia xi ming theo diém 1, trong d6 don vi cdu triac (b) bao gdm hai
hoidc nhiéu don vi cdu tric duge din xuét tr hai hodc nhiéu monome acrylic ¢6

cong thirc (4).

3. Chét phu gia xi ming theo diém 2, trong d6 it nhat mot trong hai hodc nhiéu

hon hai monome acrylic ¢6 cong thirc (4), va M! 1a -OM>.

4. Chét phu gia xi ming theo diém 1 hoic 2, trong d6 ty 1€ mol cta don vi chu

trac (a) voi don vi cdu tric (b) nim trong khoang tir 10:90 t&i 30:70.

5. Chét phu gia xi mang theo diém 1 hoic 2, trong d6 M duoc chon tir nhom chi
gdbm Mg®', Ca®*, Co*, Cu®*, Ni** va Zn**, N** dugc chon tir nhém chi gbm A,
crt, Fe¥', Ga**, In*', V¥ va Ti**, va A™ duoc chon tir nhém chi gdm NO,’, NO5,

CO32', OH, 02', SO42', halogenua, metalat va anion axit hiru co.

6. Chit phu gia xi ming theo diém 1 hoic 2, trong d6 lugng copolyme trén co s&
axit polycarboxylic (A) nim trong khoang tir 40% t6i 95% trong lugng va luong
hydroxit ¢6 ciu tric 16p kép (B) nam trong khoang tir 5% t6i 60% trong lugng

tinh theo téng trong lugng chit phu gia xi ming.

7. Phuong phap diéu ché chét phu gia xi ming, phwong phép ndy bao gdm cac

budc:

(I) didu ché (a) hop chit macromonome c6 cong thic (1) duéi ddy bang
cach cho (al) hop chét c6 cong thirc (2) dudi ddy phan Gng voi (a2) axit
dicarboxylic bdo hoa hodc chua bdo hoa c6 cong thirc (3), anhydrit ciia n6 hodc

hon hop ctia no;
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(II) didu ché (A) copolyme trén co s axit polycarboxylic bang cach cho
(a) hop chit macromonome phén tng vé6i (b) monome acrylic ¢6 cong thic (4)
dudi day;

(III) didu ché (B) hydroxit c6 cAu tric 16p kép c6 cong thire (5) dudi day
va c6 chu tric xép 16p; va

(IV) cho (A) copolyme trén co s& axit polycarboxylic phan tng véi (B)
hydroxit c6 ciu trtc 16p kép,

CH,=CR'-(CH,),,-O-(CH,CH,0),-CO-R>-COOH (1)

trong do6 trong cong thirc (1), R' 12 nguyén tir hydro hoic nhém metyl; R?
12 nhém C,-C;o alkylen hodc nhom C,-Cjo alkenylen, nhém alkylen hodc
alkenylen c6 thé duoc thé bing nhom C;-Cs alkyl hodc nhém hydroxyl; m 1a sd
nguyén nam trong khoang tir 0 t6i 5; va n, s6 mol bd sung trung binh ciia nhém
oxyetylen, 12 s6 nguyén nim trong khoang tlr 2 t6i 150;

CH,=CR'-(CHp),-O-(CH,CH,0),-H  (2)

trong cong thirc 2, R!, m va n nhu dugc x4c dinh néu trén dbi vé6i cong
thac (1);

HOOC-R*-COOH (3)

trong cdng thtc 3, R? nhu dugc x4c dinh néu trén ddi véi cong thie (1),

CH,=CR*-CO-M' 4)

-35-



31530

trong cong thirc (4), R® 1a nguyén tir hydro hoic nhém metyl; va M! 1a
-OM? hogic -N(M?),; va M?%, mdi truong hop c¢6 thé gibng hoic khic nhau, 13

nguyén tir hydro hodc nhém C;-C; alkyl; va
[M* LN (OHRI[A v - YHO  (5)

trong cong thire (5), M?* 14 cation kim loai hoa tri hai; N°* 14 cation kim
loai hoa tri ba; A la chét hoa hoc anion ma dugce lién két ion gitra cac 16p cua cAu
triic x8p 16p ciia hydroxit va c6 s6 dién tich 1 n; x 13 s6 16n hon 0 va nhé hon 1;

vay 1a s& duong 16n hon 0.

8. Phuong phép theo diém 7, trong d6 & bude (I), thanh phan (a2) 1 anhydrit cta
axit dicarboxylic bdo hoa hodc chua bado hoa cé cong thirc (3), va bude (I) duogc
thuc hién trong diéu kién khong c6 dung moi va chét phu gia duéi cac diéu kién

khi quyén d6ng thoi khudy & nhiét d6 nam trong khoang tir 55°C t6i 70°C.

9. Phuong phép theo diém 7, trong d6 & budc (I), thanh phin (a2) 1a axit
dicarboxylic bdo hoa hodc chua bdo hoa c6 cong thire (3), va bude (I) duge thuc
hién v6i sy ¢6 mit cia chéit tc ché qua trinh qua trinh polyme hoéa dong thoi
khudy & nhiét 46 ndm trong khoang tir 75°C téi 95°C.

10. Phuong phap theo diém bt ky trong sb cac diém tir 7 dén 9, trong d6 budc
(IT) dugc thuc hién véi su c6 mdt cla chét khoi mao qué trinh qué trinh polyme
hoa, va chit khoi mao qué trinh qua trinh polyme hoéa nay 1a chét khoi mao qua

trinh gdc peroxit.
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