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Linh vwe k§ thuit dwoc dé cap

Sang ché dé cap dén ché phdm phu dang nudc dugc sir dung cho cac hop
]am bang kim loai. Cu thé hon, sang ché dé cap dén ché pham phi dang nudc c6
kha ning tao ra 16p phu ma troi hon vé kha ning gia cong va ¢ dic trung 1a kha
nang hoéa rén va kha ning chéng dn mon tuyét voi, va phuong phap san xuat vat ligu

nén kim loai dugc phi bang cach sit dung ché pham phu dang nuéc nay.

Tinh trang k¥ thuit cia sang ché

Ché phém phu dugc st dung cho cac dd chira lam béng kim loai nhu cac
lon d6 udng va cac nip lam bang kim loai phai c6 kha ning gia cong cé thé chiu
duoc su gia cong khét khe (vi dy, gia cong thét hep, gia cong gip mép, gia cong cét
16m, gia cong tan dinh) tai thoi diém tao ra cic dd chira 1am bang kim loai va cac
nép lam bang kim loai. Ngoai ra, tiy thudc vao muc dich st dung, ché pham phu
phai ¢6 cac dac tinh khac nhau, nhu kha nang hoéa ran c6 loi, kha niang chdng &n
modn dé ngan can vat liéu nén kim loai nay khéi bi dn mon boi cac thanh phan, dic
tinh ngdn can mui vi ctia thanh ph.;fm khoi bi mat, dic tinh duy tri mot cach tuyét voi
su vé sinh ma khong cho phép cac thanh phan cta 16p phi bi rira tri, va tinh chdng
chiu tuyét voi v6i viée xir Iy hap thanh tring. Ngoai ra, trong nhitng nim gan day,
can phai quan tAm dén cac anh hwéng dén sy 6 nhiém méi trudng va dén moi
trurong lam viéc do su bay hoi ctia cac dung mdi hitu co trong khi gia cong phu va
nung.

Dé 1am cac ché phim pha dwoc sir dung cho cac do chira 1am bang kim loai
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va cac ndp lam bang kim loai, cho dén nay, d4 st dung rdng rai cac nguyén liéu phu
loai epoxy nhu nguyén liéu phu loai epoxyphenol, nguyén li€u phu loai
epoxyamino va nguyén liéu phu epoxyacrylic. Tuy nhién, cic nguyén li€u phu loai
epoxy, trong nhiéu trudng hop, duge tao ra bang cach st dung bisphenol A 1am
nguyén liéu ban ddu. Do d6, mong mudn tao ra nguyén liéu phi ma khong chira
bisphenol A.

Do d6, tir quan diém trén, dé lam ché phim phu cho cic dd cha 1am bang
kim loai va c4c ndp lam bing kim loai, di d& xult ché pham phu dang nudc loai
polyeste ma khong st dung bisphenol A 1a chét dang quan tAm vé cic anh hudng
dén sy 6 nhifm moi truong va vé méi trudng 1am viéc.

P& 1am ché phadm phu dang nuéce loai polyeste, di dé xuét nguyén liéu phu
cho cac bao bi kim loai cha yéu 13 bao gdm nhua polyeste thom chita nhém
carboxyl ma cd chi s§ axit (acid value - AV) nidm trong khoang tir 10 dén 30
mgKOH/g va trong lugng phan tir trung binh s6 (Mn) nam trong khoang tir 3.000
dén 10.000 con két hop vai chét héa ran, chat trung hoa cho nhya polyeste va dong
dung moi, nguyén liéu phil nay c6 déc trung la kha nang hda rin va tinh chéng chiu
d6i v6i viéc xtt 1y hép thanh tring tuyét voi (tai liéu sang ché 1).

Pé 1am ché phdm phu dang nudc, ngoai ra, di dé xuét ché phidm phu dang
nudce thu dugce béng cach phan tan 6n dinh, trong moi trudng nudec, chét lién két
ngang B-hydroxyalkylamit (D) va nhya polyeste dugc cai bién bang acrylic (C) ma
thu dugc bang cach polyme hoa ghép nhua polyeste (A) c6 lién két d6i etylen & cac
dau tan cing clia nhwa nay va trong lugng phén tir trung binh s6 nam trong khoang
tir 2.000 dén 50.000 v6i thanh phan monome chua bio hoa c6 thé polyme hoéa (B)
ma chira monome chwa bdo hoa c¢6 thé polyme héa chira nhém carboxyl (tai liéu

sang ché 2).
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Céc tai liéu trong tinh trang k¥ thuat
Céc tai liéu sang ché:
Tai liéu sang ché 1: Patent Nhat Ban s6 4228585

Tai liéu sang ché 2: Cong bd don yéu cu cip patent Nhat Ban s6 2003-26992

Ban chit ky thuit ciia sang ché
Vén d& k§ thuét can khéc phuc

Khi viéc st dung duogc tién hanh, dé 1am chét héa rén, nhya phenol ma tao
ra san phdm tu tring ngung nhu dugc huéng dan trong tai liéu sang ché 1, tuy nhién,
¢6 tao ra, trong 16p phil, cdc mién cling va gion thu duge tir san pham tu tring
ngung ciia nhya phenol nay. Do d6, ché phdm phi nay van khong thoa man hoan
toan theo quan diém vé kha ning gia cong cua 16p phii. Mit khac, khi st dung nhya
polyeste c6 chi s6 axit 16n nhu duge huéng dan trong tai liéu sang ché 2, cac diém
phan tmg (cac diém lién két ngang) tang twong dbi so véi chét hoa rén gép phan cai
thién kha nang hoa rin. Tuy nhién, mat do lién két ngang tré nén qué cao dén muc
16p pht ¢6 xu hudng bi nit trong qud trinh tao ra va tré nén khong con co thé chiu
duoc su gia cong khét khe, do d6, 1am cho né khé dat duoc kha ning gia cong dén
muc do du.

Do d6, muc dich cua sang ché 1a nhdm d& xuét ché phdm pha dang nuéc
thudc loai nhyua polyeste ¢6 kha nang tao ra 16p phui ma troi hon vé kha nang gia
céng va cé dac trung 13 hi¢u qua 16p phu nhu kha ning hoa ran va kha nang chéng

an mon tuyét voi.

Bién phép giai quyét van dé
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Theo sang ché, sang ché d& xuit ché pham phu dang nuéc chira nhua
polyeste ¢6 chi s6 axit khong nho hon 5 mgKOH/g nhung nhé hon 30 mgKOH/g va
chit hoa rén c¢6 nhoém chire ¢6 kha ning phan tmg v4i nhdm carboxyl c6 trong nhya
polyeste nay.

Trong ché pham phu dang nudc theo sang ché, mong mudn rang:

1. Nhém chie 12 it nhat mdt nhém duoc chon tir nhém B-hydroxyalkylamit,

nhém epoxy va nhéom oxazolin;

2. Chéit héa rén 13 hop chat p-hydroxyalkylamit;
3. Hop chat B-hydroxyalkylamit 1a N,N,N’,N’-tetrakis(2-hydroxyetyl)

adipamit va/hodc N,N,N’,N’-tetrakis(2-hydroxypropyl) adipamit;

4. Chét héa rén c6 duong lwong nhém chirc nam trong khoang tir 30 dén 500
g/duong luong;

5. Chét héa ran c6 trong luong phan tir khong vuot qua 1.000;

6. Luong cia thanh phan rn cta chit hoa rdn ma duoc phdi tron nim trong

khoang tir 1 dén 10 phan khdi lugng trén 100 phin khéi lwgng clia thanh phén rén
cua nhya polyeste;

7. Nhua polyeste 1a nhua polyeste hdn hgp chira nhya polyeste (A) va nhwa
polyeste (B) c6 chi s6 axit 16n hon chi s axit cia nhwa polyeste (A), va mic d
chénh 1éch chi sb axit giita nhua polyeste (A) va nhya polyeste (B) la khong nhé
hon 5 mgKOH/g;

8. Nhua polyeste (A) c6 chi s6 axit nam trong khoang tir 3 dén 20 mgKOH/g,
nhua polyeste (B) c6 chi 36 axit ndm trong khoang tir 10 dén 60 mgKOH/g, va ty 1é
khéi lugng thanh phan ran gifta nhua polyeste (A) va nhua polyeste (B) 1a (A) : (B)
=95:5dén5:95; va

9. Nhura polyeste 12 nhua polyeste hdn hgp chira nhya polyeste (o)) ¢6 nhiét do
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chuyén héa thiy tinh (Tg) nim trong khoang tir 35°C dén 100°C va nhua polyeste
(B) ¢6 Tg ndm trong khoang tir -30°C dén 25°C, va ty 1& khéi luong gitta nhua
polyeste (a) va nhua polyeste (B) 1a (o) : () =98 : 2 dén 10 : 90.

Ngoai ra, séng ché dé xuét tAm kim loai dugc phi ¢6 16p phu 1a ché pham
pht dang nudc duge tao ra trén it nhat mot bé mit cua noé.

Ngoai ra, sang ché dé& xuat do chra lam bang kim loai duge pht hodc nip
lam bang kim loai dwoc phi c6 16p phu 14 ché pham phu dang nude dugce tao ra trén
do.

Hon nita, sang ché dé xuit phuong phap san xuét vat liéu nén kim loai dugc
phii, bao gdm céc bude:

phu vét liéu nén kim loai bang ché pham pht dang nudc ma chira téc nhén
chinh 13 nhwa polyeste ¢6 chi s6 axit khong nhé hon 5 mgKOH/g nhung nho hon 30
mgKOH/g va chét héa rin c6 nhém chitc c6 kha nang trai qua phan Gmg lién két
ngang v6i nhom carboxyl cé trong nhua polyeste nay; va

nung ché phdm phu dang nuée ma vat lidu nén kim loai dugc phu bing ché
pham d6 & bude phi & nhiét dd ma cao hon 200°C nhung khong cao hon 320°C.

Trong phuong phép san xuét vat liéu nén kim loai dugc phu theo sang ché,

mong muon rang;:

1. Chét hoa rén 12 hop chat p-hydroxyalkylamit; va
2. Vit 1iéu nén kim loai 1 tAm kim loai hogic hop.

Hiéu qua cua sang ché
Céc tac gia sang ché di nd luc nghién ctru vé viéc cai thién kha nang gia
cdng cua 16p phu dugc tao ra bang cach st dung ché pham pht dang nudc loai

polyeste, va da phat hién ra rang khi st dung nhya polyeste cu thé va chit héa rén,
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c6 thé tao ra 16p phu c6 kha ning gia cong tuyét voi co thé chiu duoc su gia cong
tham chi khét khe. Ngoai ra, 16p phu duoc tao ra bing cach sir dung ché pham phu
dang nudc theo sang ché c6 kha niang hoa rin va kha nang chdng an mon tuyét voi,
va ¢6 thé duge st dung c6 loi cho céc dd chua 1am bang kim loai nhu céc lon dd

udng va cho cac nap lam bang kim loai.

MBO ta chi tiét sang ché
(Cac nhua polyeste)

Trong ché phidm phu dang nuéc theo sang ché, diéu quan trong 13 nhyua
polyeste ma la tac nhan chinh c6 chi s6 axit khéng nho hon 5 mgKOH/g nhung nho
hon 30 mgKOH/g va, cu thé 13, ndm trong khoang tir 10 dén 29 mgKOH/g.

Tuac 13, theo sang ché, didu quan trong 13 nhya polyeste ma la tac nhan
chinh ¢6 luong thich hgp cua cac nhém carboxyl (chi 36 axit) xét vé mat thu duogc
kha nang héa rin, kha ning gia cong va dic tinh bam dinh chat ch& cua 16p phu.
Khi chi sé axit nhé hon khoang néu trén, chi c6 mot s lugng nhd cic nhém
carboxyl trd thanh diém lién két ngang véi chat héa rén. Do d6, kha ning hoa ran 1a
khong du va viée lién két ngang 12 cling khong du. Trong trudng hop nhu vay, tro
nén kho cai thién cac dic tinh cta 16p pht (kha néng chiu nhiét, kha ning gia cong,
v.v.) dua vao viéc lién két ngang voi chit héa rén. Hon nita, vi mét sd lugng giam
cha cac nhom carboxyl tham gia vao sy bam dinh chat ché gitta 16p phu va vat liéu
nén kim loai, nén kha ning bam dinh cta 16p phu tr& nén kém. Mat khac, khi chi sb
axit 16n hon khoang néu trén, cac diém lién két ngang ting so véi chét héa rin va
kha néng hoa ran tuyét voi duoc thé hién. Tuy nhién, trong trudng hop nay, mat do
lién két ngang tré nén qué cao, va kha ning gia cong tré nén kém.

Ngay ca khi chi s6 axit 16n hon khodng néu trén, mat do lién két ngang c6
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thé dugc han ché bing cach diéu chinh lugng chit héa rin xudng nhé di. Tuy nhién,
trong truong hop nay, nhém carboxyl tu do ma khong tham gia vao vigc lién két
ngang cOn lai trong 16p pht, do d6, lam gidm déc tinh khong tham nudc ciia 16p phi.
Do d6, két qua 1a khong thu duge da mirc d6 chéng an mon.

Theo sang ché, cling c¢6 thé cho phép sir dung nhua polyeste hdn hop thu
dugc bang cach phdi tron cliing nhau hai hodc nhiéu loai nhura polyeste ¢6 céc chi s6
axit khac nhau. Trong trudng hgp nay, tdng chi s6 thu duge bang céach 14y cac chi sd
axit ciia cic nhya tuong Gmg nhan v6i cac ty 18 phdi tron (cac ty 18 khdi lugng) cla
ching dugc coi 12 chi sb axit (Avmix) ctia nhya polyeste hon hop, va chi sO axit nay
cAn phai nidm trong khoang khong nho hon 5 mgKOH/g nhung nhé hon 30
mgKOH/g (ngay ca khi nhya polyeste ma ban than n6 c6 chi s6 axit ndm ngoai
khoang néu trén dwoc sir dung, ¢6 thé cho phép néu chi s axit trung binh nim trong
khoang néu trén sau khi dugc phdi tron véi cac nhya polyeste khac ¢6 cac chi 5O
axit khac nhau).

Dé lam nhua polyeste dugc dung lam tic nhan chinh, mong mudn st dung
nhya polyeste hdn hop ctia hdn hgp gdm nhya polyeste (A) va nhwa polyeste (B) ¢6
chi sb axit 16n hon chi s axit cia nhua polyeste (A) va ¢6 muc do chénh 1éch chi 56
axit 1a khong nho hon 5 mgKOH/g so v6i nhua polyeste (A) xét vé& mat thu duoc ca
kha ning gia cong 14n kha ning héa ran cta 16p phu & muc do cao hon.

Khi str dung, 1am tac nhan chinh, mdt minh nhuya polyeste (A) c6 chi s axit
twong dbi nho, tic 1a c6 lugng tuong ddi nhéd cac nhém carboxyl ma tré thanh cac
diém phan tmg twong ddi véi chét hoa ran (hop chat B-hydroxyalkylamit, v.v.), mat
d6 cla cac diém lién két ngang bi han ché va c6 thé dé dang tao ra 16p phu ma c6
dac trung 1a kha nang gia cong tuyét voi, tuy nhién, can mot khoang thoi gian kéo

dai cho phan tng lién két ngang do mot s6 lugng nho cac diém phan tmg. Do do,
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khoang thoi gian nung kéo dai 13 can thiét trude khi qué trinh héa ran dat dén muc
do cao hodc, ndi cach khac, kha nédng hoa ran c6 xu huéng bi giam. Mit khac, khi
st dung, 1am tac nhan chinh, m§t minh nhwa polyeste (B) ¢ chi s6 axit tuong dbi
16m, tirc 12 c6 mot lwong twong ddi 16n cac nhém carboxyl, qué trinh héa rén cé thé
dat dén muc d6 da trong khoang thdi gian ngén hoac, noi cach khac, kha nang hoa
rdn tuyét voi thu duge, tuy nhién, din dén ting mat do céc diém lién két ngang
trong 16p phu dugc tao ra va kha nang gia cong c¢6 xu hudng bi gidm.

Do d6, khi stt dung nhua polyeste hdn hop bang cach tron nhya polyeste
(A) va nhya polyeste (B) cing nhau, 16p phii du6i dang téng thé thé hién kha ning
hoa ran dugc cai thién 16 rét so véi khi chi nhua polyeste (A) dugc s dung. Ngoai
ra, vé kha ning gia cong, cic dic tinh cuia nhya polyeste (A) dugc phan anh manh
va kha ning gia cong tuyét voi thu dugc. Do dd, ca kha ning hoa ran va kha ning
gia cong co thé thu dugc & mic dd cao hon so véi khi nhua polyeste duge sit dung
duy nhat mét loai.

0 day, diéu quan trong la muac dd chénh 1éch vé chi s axit gitta nhua
polyeste (A) va nhua polyeste (B) la, nhu dugc mo td trén day, khong nho6 hon 5
mgKOH/g, t6t hon 13, ndm trong khoang tir 5 dén 55 mgKOH/g, tét hon 13, nim
trong khoang tir 7 dén 40 mgKOH/g va, con tét hon nita 13, nim trong khoang tir 10
dén 35 mgKOH/g xét vé& mit tao ra 16p phi ¢6 cac dic tinh néu trén. Khi muc do
chénh 1&ch vé chi sd axit 1a nho hon 5 mgKOH/g, thi tré nén kho dat dugce cac tac
dung néu trén dya trén viéc str dung cac nhya polyeste c6 cac chi s6 axit khac nhau
két hop.

Dé cho cac tac dung néu trén duoc thé hién mot cach hiéu qua, mong mubdn
sir dung, dé 1am nhua polyeste (A), nhya polyeste ¢6 chi sd axit nam trong khoang

tir 3 dén 20 mgKOH/g va, cu thé 1, tir 5 dén 15 mgKOH/g va, dé¢ lam nhua



37083

polyeste (B), nhua polyeste cé chi s6 axit nim trong khoang tir 10 dén 60
mgKOH/g va, cu thé 13, tir 15 dén 45 mgKOH/g trong diéu kién ma muc do chénh
léch vé& chi s6 axit gitta nhua polyeste (A) va nhya polyeste (B) 1a khong nho hon 5
mgKOH/g. Ttc la, mong mudn sir dung nhua polyeste (A) va nhua polyeste (B)
dugc tron cung nhau ¢ ty 1€ (ty 1€ khéi lwong) ndm trong khoang (A) : (B) 12495 : 5
dén 5: 95 va, cu thé 13, 90 : 10 dén 10 : 90.

§ day, theo sang ché, didu quan trong 12 nhya polyeste hdn hop thu duogc
bing cach tron cic nhua polyeste (A) va (B) néu trén cing nhau c6 chi sd axit
(Avmix) dugc tinh béang cong thirc (1) sau,

AVmix = [(Ava-Wa/(Wa + Wg) + (Ave-W/(Wa + Wg)] --- (1)

trong d6, Avmix 12 chi sb axit (mgKOH/g) cua nhua polyeste hén hop, Ava

va Avs 12 céc chi sb axit (mgKOH/g) ctia cic nhua polyeste (A) va (B) ma

dugce st dung, va Wa va Wg 1a cac phan khoi lwrong ciia cac nhya polyeste

(A) va(B),
ma nam trong khoang khong nhé hon 5 mgK OH/g nhung nho hon 30 mgKOH/g.

Theo sang ché, hai nhwa polyeste (A) va (B) ¢6 mirc do chénh 1éch vé chi
sb axit khong nhé hon 5 mgKOH/g, m&i nhya c6 thé 12 hdn hop ciia nhicu nhua
polyeste. Vi du, nhya polyeste (A) c6 thé nhya polyeste hdn hop (A’) ma 1a hon hop
gbm nhiéu loai nhwa polyeste, va chi sd axit ctia nhya polyeste hon hop (A”) nhu
thu duoc tuln theo cdng thie (1) néu trén co thé dugc thiét dit sao cho tao ra mirc
d6 chénh 1éch v& chi s6 axit khong nhé hon 5 so v6i nhya polyeste (B).

Khi nhwa polyeste hdn hop (A’) hodc twong tw nhya polyeste hdn hop (B)
duoc st dung, cac nhua polyeste ma céu thanh nhua polyeste hon hop (A”) can
mong mudn duge chon tir cdc nhya polyeste (A) ma cé cac chi s6 axit ndm trong

khoang tur 3 dén 20 mgKOH/g nhu dugc mo ta trén diy va, twong tu, cac nhua

-10-
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polyeste ma cau thanh nhwa polyeste hdn hop (B”) cdn mong mudén dugc chon tir
cac nhya polyeste (B) ma c6 chi s6 axit nam trong khoang tir 10 dén 60 mgKOH/g
nhu dugc mo ta trén day.

Pé lam cac nhya polyeste dé st dung theo séng ché, néu cac chi sd axit néu
trén khong dugc xem xét, c6 thé st dung cac nhua polyeste phan tan dugc trong
nudc va/hodc cac nhua polyeste tan duge trong nude da biét bat ky ma da dugce sir
dung cho cac ché phim ph.

Nhua polyeste phén tan dugc trong nude va nhya polyeste tan dugc trong
nudce 1a cac nhua polyeste chira cac nhém wa nude lam cac thanh phan. Céc thanh
phin nay c6 thé da duogc hip phu vé mit vat 1y boi cac bé mit clia hé phéan tén
polyeste nhung, dic biét tét hon 13, da dugc copolyme hoa trong cac khung ciia cac
nhya polyeste.

D& 1am c4c nhém wa nuée, ¢ thé léy vi du 12 nhém hydroxyl, nhém amino,
nhom carboxyl, nhom axit sulfonic, cac dan xuét cta chung, cac mudi kim loai va
ete. Khi chita cac nhém wa nudc trong cac phén tir, nhua polyeste dugc phép gia
dinh trang thai 1a dugc phan tan trong nudc.

Pé 1am cAc thanh phin chita cc nhém wa nude, c6 thé 14y vi du cu thé la
cac anhydrit carboxylic nhu anhydrit phtalic, anhydrit sucxinic, anhydrit maleic,
anhydrit trimellitic, anhydrit itaconic va anhydrit citraconic; cic monome polyete
chita nhém hydroxyl nhu polyetylen glycol, polypropylen glycol, glyxerin va
polyglyxerin; va cdc mudi kim loai cua cdc monome chita axit sulfonic nhu axit
5-sulfoisophtalic, axit 4-sulfonaphtalen-2,7-dicarboxylic va axit
5(4-sulfophenoxy)isophtalic, cling nhu cac mudi amoni cia ching.

Ciing c6 thé sa dung nhua polyeste dugc cai bién bang nhwa acrylic thu

duoc bang cach polyme hoa ghép nhua polyeste véi monome loai vinyl ¢6 nhém wa

-11-
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nuge. Pé 1am monome loai vinyl ¢6 nhém ua nudc, cb thé léy vi du la caAc monome
c6 nhém carboxyl, nhém hydroxyl, nhém axit sulfonic hodc nhom amit. DPé lam
nhém ma c6 thé duge chuyén thanh nhém ua nude, c6 thé léy vi du 1a cadc nhom co
nhém anhydrit axit, nhom glyxidyl va nhém cloro. Tuy nhién, nhya polyeste duoc
cai bién bang nhua acrylic thu dugc thong qua s lugng cac budce ting 1én do su cai
bién nay do d6 thudong din dén sy tang chi phi san xuét. Do d6, sang ché sir dung
nhya polyeste ma chua dugc cai bién bang nhya acrylic.

Tét hon 13, sang ché st dung, 1am nhya polyeste, nhua polyeste chira nhom
carboxyl phan tan dugc trong nude ¢6 nhém carboxyl 1am nhém wa nude va/hodc
nhua polyeste chira nhém carboxyl tan dugc trong nudc.

Khong c6 gidi han cu thé vé thanh phﬁn monome ma tao ra nhya polyeste
cung v4i monome ma chira nhém wa nuée voi diéu kién thanh phan monome nay 1a
thanh phin ma thuong dugc st dung dé polyme héa nhua polyeste. Dé l1am thanh
phan axit polycarboxylic ma cAu thanh nhua polyeste, c6 thé 1iy vi du 1 céc axit
dicarboxylic thom nhu axit terephtalic, axit isophtalic, axit orthophtalic va axit
naphtalendicarboxylic; cac axit dicarboxylic béo nhu axit sucxinic, axit glutalic,
axit adipic, axit azelaic, axit sebaxic, axit dodecandioic va axit dimeric; cac axit
dicarboxylic chua bdo hoa nhu axit maleic (khan), axit fumaric va san pham cong
terpen-axit  maleic; cac  axit dicarboxylic ~vong béo nhu  axit
1,4-xyclohexandicarboxylic, axit tetrahydrophtalic, axit hexahydroisophtalic va axit
1,2-xyclohexendicarboxylic; va cac axit carboxylic héa tri ba hodc hoa tri cao hon
nhu axit trimellitic (khan), axit pyromellitic (khan), va axit metylxyclohexen
tricarboxylic, tir d6 mdt hodc hai hodc nhiéu loai dugc chon va duge st dung. Theo
sang ché, mong mudn rang cic axit dicarboxylic thom nhu axit terephtalic, axit

isophtalic va axit naphtalendicarboxylic ¢6 mét ¢ ty 1¢ khong nho hon 60% mol va,
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dic biét 13, khong nho hon 80% trong cac thanh phan axit polycarboxylic ma céu
thanh nhua polyeste xét vé mat kha nang chdng dn mon, tinh chéng chiu dbi véi
viéc xtr Iy hap thanh tring va dic tinh gift mui vi.

Khéng c6 gi6i han cu thé v& thanh phin rugu polyhydric ma céu thanh
nhua polyeste. Tirc 13, dé 1am céc thanh phan rugu polyhydric, c6 thé 1ay vi du la
cac glycol béo nhu etylen glycol, propylen glycol (1,2-propandiol), 1,3-propandiol,
1,4-butandiol, 1,2-butandiol, 1,3-butandiol, 2-metyl-1,3-propandiol, neopentyl
glycol, 1,5-pentandiol, 1,6-hexandiol, 3-metyl-1,5-pentandiol,
2-etyl-2-butyl-1,3-propandiol, ~ 2,4-dietyl-1,5-pentandiol, 1-metyl-1,8-octandiol,
3-metyl-1,6-hexandiol, 4-methy-1,7-heptanediol, 4-metyl-1,8-octandiol,
4-propyl-1,8-octandiol va 1,9-nonanediol; cac ete glycol nhu dietylen glycol,
trietylen glycol, polyetylen glycol, polypropylen glycol va polytetrametylen glycol;
ruou da chuc vong béo nhu 1,4-xyclohexandimetanol, 1,3-xyclohexandimetanol,
1,2-xyclohexandimetanol, cac trixyclodecan glycol, va cac biphenol dugc hydro
hoa; va ruou da chic ba 1an hoac sb 1an cao hon nhu trimetylolpropan,
trimetyloletan va pentaerythritol, tr d6 mot hodc hai hoac nhidu trong sé ching
dugc stt dung két hop. Theo séng ché, trong sd cac thanh phan rugu nhidu 1an néu
trén, c¢6 thé c6 loi khi st dung etylen glycol, propylen glycol, 1,4-butandiol va
1,4-xyclohexandimetanol lam céc thanh phén dé cau thanh nhua polyeste theo quan
diém vé sinh.

Nhua polyeste chita nhém carboxyl phan tan dugc trong nuwde va/hodc nhya
polyeste chira nhém carboxyl tan duogc trong nudce co thé duoc tao ra bang phuong
phap da biét bang cach, vi dy, da trung ngung mét hodc nhiéu trong sb c4c thanh
phan axit polycarboxylic trén day véi mot hoac nhiéu trong sb cac thanh phan rugu

nhiéu 14n, khor tring hop cac nhua polyeste bang thanh phan axit polycarboxylic
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nhu axit terephtalic, axit isophtalic, axit trimellitic khan, axit trimellitic hodc axit
pyromellitic sau khi cac nhua polyeste nay dd dugc da tring ngung, hodc cho cac
nhua polyeste ndy vao phan ung cong hop md vong v6i anhydrit axit nhu anhydrit
phtalic, anhydrit maleic, anhydrit trimellitic hodc dianhydrit etylen glycol
bistrimellitic sau khi cic nhya polyeste nay da dugc da trung ngung.

Con mong mudn rang cic nhwa polyeste c6 nhiét do chuyén héa thuy tinh
(Tg) ndm trong khoang tir -30°C dén 120°C va, dic biét 13, tir 15°C dén 100°C mic
du khong chi giéi han & khoang d6. Khi Tg cao hon khoang néu trén, 16p phu duge
tao ra tr& nén qua cing lam cho kha nang gia cong cd thé giam. Khi Tg thap hon
khoang néu trén, mit khac, dic tinh chén cta 16p pht trd nén qué thap 1am cho kha
ning chéng an mon va tinh chdng chiu d6i v6i viée xtr 1y hap thanh tring try thanh
kém.

Theo sang ché, mong muén st dung hai hoic nhiéu loai nhua polyeste c6
cac Tg khac nhau, dugc tron cing nhau. Khi sit dung cac nhua polyeste co cac Tg
khac nhau, dugc tron cung nhau, co thé thuong tao ra 16p phi c6 stc bén chéng va
dap tuyét voi hon va it phat trién sy hong 16p phu mac du nhén va dap bén ngoai so
véi khi st dung chi mdt loai nhua polyeste.

Ciing trong truong hop nay, hdon hop nhya polyeste can ¢6 Tgmix dugc tinh
theo cong thtc (2) sau ma ndm trong khoang Tg néu trén,

1/Tgmix = (W1/Tgl) + (W2/Tg2) + --- + (Wm/Tgm) --- (2)

W1+W2+ - +Wm=1

trong do,

Tgmix 12 nhiét do chuyén héa thiy tinh (K) cuia hdn hgp nhuya polyeste,

Tgl, Tg2, -+, Tgm la cac nhiét d6 chuyén héa thuy tinh (K) cua cac nhyua

polyeste (nhua polyeste 1, nhua polyeste 2, --- nhya polyeste m), va W1,
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W2, -+, Wm 14 cac phan trong lugng clia cdc nhya polyeste (nhya polyeste

1, nhya polyeste 2, -+ nhua polyeste m).

Trong ché phdm phu dang nudc theo sang ché, dic biét mong mudn st
dung, lam nhya polyeste, nhua polyeste (a) cé Tg nam trong khoang tr 35°C dén
100°C va nhya polyeste (B) c6 Tg nim trong khoang tir -30°C dén 25°C duoc tron
cing nhau xét vé mit sic bén chéng va dap cua 16p phu. Ty 1é phdi trén trong
trudng hop nay 1a ty 18 khdi luong cta (a) : (B) = 98 : 2 dén 10 : 90 va, cu thé 13,
95 : 5 dén 30 : 70. Con mong mudn ring nhiét do chuyén héa thiy tinh (Tgmix) nhu
duoc tinh theo cong thirc (2) trén day khong thdp hon 30°C xét vé mit kha ning
chéng &n mon va tinh chéng chiu d6i véi vide xtr Iy hip thanh trung.

Nhua polyeste cé trong lugng phén tir trung binh s6 (Mn) nim trong
khoang, mong mudn 13, tir 1.000 dén 100.000 va, dic biét 1a, tir 3.000 dén 50.000
mic du khong chi gidi han & khoang d6. Khi né nhé hon khodng néu trén, 16p phu
tré nén gion va thudng cé thé duge gia cong kém. Khi n6 16n hon khoang néu trén,
16p phu ¢6 thé c6 d6 bén giam.

Nhua polyeste phan tan dugc trong nudc v&/hodc nhua polyeste tan dugc
trong nudc can c6 kich thude hat phan tan trung binh trong mdi truong nudc mong
muén ndm trong khoang tir 10 dén 1.000 nm va, dac biét 13, tir 20 dén 500 nm.

Nhura polyeste can c6 chi s6 hydroxyl khong vugt qua 20 mgKOH/g va, t6t
hon nita néu, khong vuot qua 10 mgKOH/g mic du khong chi gidi han ¢ khoang d6.
Khi str dung chét hoa ran, vi du, hop chit B-hydroxyalkylamit ma phan ing véi cac
nhém carboxyl cua nhya polyeste nhung dugc coi 1a phan Ung it, hodc khong phan
g, v6i cac nhom hydroxyl, phan 16n cdc nhém hydroxyl cua nhwa polyeste con lai
khong phén tng trong 16p phi. Theo d6, khi chi s6 hydroxyl 16n hon khoang néu

trén, cac nhom hydroxyl con lai nhiéu va c6 thé khién lam giam kha néng chong an
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mon.
(Céc chét hoa ran)

Theo sang ché, d4u hiéu quan trong nim & viéc st dung chét hoa ran cu thé
¢6 nhém chitc ¢6 kha ning trai qua phan tng lién két ngang v6i nhém carboxyl c6
trong nhya polyeste nay ma la tc nhan chinh.

Duong lugng nhom chiic cua cdc nhém chuc cia chit hoa rin dugc st
dung trong sang ché, tt hon 13, nim trong khoéang tir 30 dén 500 g/duong lugng va,
dic biét 13, tir 40 dén 200 g/duong luong. G diy, duong lugng nhém chirc dugc dé
cap trong sang ché 1a tri s6 thu dugce bang cach 14y trong lugng phan tir chia cho 56
lugng nhém chire (cac nhom chire duge dé cap trong ban md ta nay 13 cic nhom
chirc ¢6 kha ning trai qua phan ung lién két ngang véi cac nhém carboxyl cua nhya
polyeste ma 13 téc nhan chinh) trén m&i phéan tir cta chét héa ran. Thc 14, duong
luong nhom chirc thay thé cho trong luong phan tir trén m&i nhém chuc cua chét
héa rén, va duge tinh dudi dang, vi du, duong lugng epoxy. Khi duong luong nhém
chtrc nho hon khoang néu trén, khong cho phép kéo dai khoang cach gilra cac diém
lién két ngang. Do d6, 16p phu thé hién tinh linh hoat gidm va ¢6 thé c6 kha ning
gia cong kém. Khi duong lugng nhém chirc 16n hon khodng néu trén, mét khac, kha
nang héa rén c6 thé giam.

Con mong mudn ring chat héa ran c6 trong lugng phan tir trung binh ma
khong 16n hon 1.000. Khi né 16n hon khoang néu trén, kha ning tuwong thich voi
nhua polyeste ma la tdc nhan chinh c6 thé giam va do phan tmg c6 thé thudng bi
giam. Con mong mubn rang sb luong trung binh ctia cic nhém chire khong nho hon
3 trén mdi phén t cla chit hoa rén xét vé mit dat dugc kha ning hoa réan c6 loi.

Pé 1am céc chét héa rdn, mong mudn st dung céc chit ma khong trai qua

phan Ung tu trung ngung gitta chinh ching va, dac biét la, cac chat ma khong trai
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qua phan Umg ty trung ngung. Thong thuong, cdc nhua phenol loai resol hoac cac
nhya amino ma dugc ding 1am céc chét héa rn cho cac ché phdm phi loai polyeste,
c6 xu huéng dé trai qua phan ung tu tring ngung giita cac chét héa ran, va tao ra
cac san pham tu tring ngung ma 1a cac mién cimg va gion tai thoi diém tao ra 16p
phu. Do do, 16p phu thudng tré nén cung va it cd thé gia cong. Ngoai ra, do cic
diém phan ung (cac nhém chiic) cua chat hoa ran bi tiéu tan trong phin Ung tu
tring ngung, cht héa ran phai dugc st dung véi lugng ting, hién nhién, dé thu
duoc di mac do kha nang héa ran, tinh dén su khong c6 hiéu qua giam. Ngoai ra,
su ¢4 mat cua chat hoa ran véi cac lugng 16n trong 16p phi ¢6 thé anh huong bét loi
dén cac dic tinh cua 16p phu, nhu kha nang gia cong va kha nang chéng an mon.
Mat khéc, khi st dung chit héa rén ma it trai qua phan mg tu tring ngung hodc
khéng trai qua phan ung tu trung ngung, cd thé han ché su tao ra cac san phim tu
tring ngung cung va gion. Ngoai ra, chét hoa rén can duoc bd sung véi lugng can
thiét nho nhét dé dap img luong nhém carboxyl cua nhya polyeste, ma 1am cho quy
trinh hiéu qua. Hon nita, lugng chét hoa rdn c6 thé bi giam trong 16p phi va, két
qua 13, c6 thé tao ra 16p phi c¢6 kha ning gia cong va kha nang chbng an mon tuyét
voi.

D& lam chét héa rdn c6 nhém chic c6 kha ning phan ung véi nhém
carboxyl cta nhua polyeste, do d6, mong mudn sir dung chat héa ran c6 nhém chirc
ma it gdy ra phan ing tu trung ngung giita chét héa ran. D& 1am nhém chirc nhu vy,
6 thé léy vi du 132 nhém epoxy, nhém carbodiimit, nhém oxazolin, nhém amino,
nhom hydroxyl (nhung ngoai trir nhém hydroxyl thu dugc tir nhém metylol ty trung
ngung dugc chira trong nhya phenol loai resol hodc nhua amino, va nhém hydroxyl
thu duoc tir nhom silanol tu trung ngung dugc chira trong chét ghép ddi silan), va

nhém B-hydroxyalkylamit. Trong s chiing, mong mubn st dung céc chat héa ran
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c6 nhém epoxy, nhém oxazolin va nhém f-hydroxyalkylamit va, dac biét la, chét
héa ran c6 nhém B-hydroxyalkylamit.
(Céc chit hoa ran chira nhém B-hydroxyalkylamit)

D& 1am chét héa rén ¢6 nhém B-hydroxyalkylamit, ¢6 thé 1dy vi du 1a cac
hop chat B-hydroxyalkylamit dugc biéu thi, vi du, bang coéng thiic chung [I] sau,
Cong thtc chung [I];

[HO-CH(R)-CH2-N(R2)-CO-]m —A-[-CO-N(R2")-CH2-CH(R1’)-OH]x

trong d6, R; va Ry’ 1a cac nguyén tir hydro hodc cac nhém alkyl co 1 dén 5

nguyén tr cacbon, Rz va Ry’ 1a cac nguyén tr hydro, cidc nhém alkyl ¢6 1

dén 5 nguyén tir cacbon hodic cac hgp chit dugc biéu thi bang cong thic

chung [II], A 1a nhém hitu co da hoa tri, m bang 1 hodc 2, van bang tir 0

dén 2 (tbng ciia m va n 14 it nhét 2).

Cong thirc chung [1I]; HO-CH(R3)-CHoz-

trong d6, R3 12 nguyén tr hydro hodc nhém alkyl c6 1 dén 5 nguyén tir
cacbon.

Trong coéng thuc chung [I] trén diy, A mong mudn 1 hydrocacbon béo,
vong béo hodc thom va, t&t hon nita néu 12 hydrocacbon béo, vong béo hoac thom
¢6 2 dén 20 nguyén ti cacbon, va con tét hon néu 1a hydrocacbon béo c6 4 dén 10
nguyén tir cacbon.

Trong cong thirc chung [I] trén day, ngoai ra, tdng clia m va n, mong mubn,
1a 2, 3 hodéc 4.

Trong sb cac hop chét duoc biéu thi bang cong thirc chung [I] trén day, chét
héa ran chira nhém B-hydroxyalkylamit (hop chét B-hydroxyalkylamit) dugc dung
lam chat héa ran 13, dic biét, N,N,N’ N’-tetrakis(2-hydroxyetyl) adipamit [CAS:

6334-25-4, trong lugng phén tir: khoang 320, duwong lugng nhém chire: khoang 80
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g/dwong luong, s& lugng nhém chite trén mdi phan ti: 4, san pham: Primid XL 552
do EMS-GRILTECH Co. san xuét] hodc N,N,N’,N’-tetrakis(2-hydroxypropyl)
adipamit [CAS: 57843-53-5, trong lugng phén tir: khoang 376, duong luong nhom
chirc: khoang 95 g/duong luong, s6 luong nhém chirc trén mdi phan tr: 4, san
phim: Primid QM 1260 do EMS-GRILTECH Co. san xuét]. Trong s chung, mong
mudn hon 13 str dung N,N,N’,N’-tetrakis(2-hydroxypropyl) adipamit xét vé mit kha
ning héa rén va tinh chéng chiu di véi viée xit ly hdp thanh tring. So v6i
N,N,N’,N’-tetrakis(2-hydroxyetyl) adipamit, N,N,N’,N’-tetrakis(2-hydroxypropyl)
adipamit c6 tinh phan Ung cao voi nhya polyeste, ¢6 thé dugc héa rdn mot cach
tuyét voi, tao ra cAu truc duoc lién két ngang day dic, cho phép 16p phu it bi 1am
trdng trong khi xtr Iy hip thanh tring va vi vy giup tao ra 16p phu c6 tinh chdng
chiu tuyét voi déi véi viée xtr Iy hip thanh tring.

(Céc chat hoa ran chira nhém epoxy)

D& 1am chat hoa rén c6 nhém epoxy, ¢6 thé lay vi du 1a cdc hop chét
polyepoxy ma hoa tan trong nudc, nhu polyetylen glycol diglyxidyl ete, sorbitol
tetraglyxidyl ete, trimetylolpropan diglyxidyl ete, trimetylolpropan triglyxidyl ete
va polyglyxerol polyglyxidyl ete. Cac vi du cu thé bao gdbm DENACOLs EX-314
[trong lwgng phén ti: khoang 320, duong luong nhém chirc (epoxy): khoang 144
g/duong lugng], EX-421 [trong luong phén ti: khoang 440, dwong lugng nhom
chire (epoxy): khoang 159 g/duong lugng] va EX-611 [trong lugng phén tir: khoang
630, duong luong nhém chirc (epoxy): khoang 167 g/duong lugng] ma do Nagase
Chem-Tecks Co. san Xuat.

(Céc chét hoa ran chita nhém oxazolin)
D& 1am chét hoa rén chira nhém oxazolin, c6 thé 1ay vi du 1a polyme tan

duoc trong nude thu duogce bang cach polyme héa ché phdm monome ma chira dan
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xuét oxazolin. P& 1am din xuét oxazolin, c6 thé 14y vi du 1a 2-vinyl-2-oxazolin,
2-vinyl-4-metyl-2-oxazolin, 2-vinyl-5-metyl-2-oxazolin, 2-isopropenyl-2-oxazolin,
2-isopropenyl-4-metyl-2-oxazolin, 2-isopropenyl-5-metyl-2-oxazolin va
2-isopropenyl-5-etyl-2-oxazolin. Do monome khong phéi la dan xuét oxazolin dugc
chira trong ché phdm monome ma chtra dan xuét oxazolin, c6 thé st dung hop chét
bat ky ma khong c6 gi6i han bat ky mi&n 1a né 6 thé copolyme héa véi dan xuat
oxazolin va tro di véi nhém oxazolin. Mong muén ring cac don vi ciu triic thu
duge tir dan xuat oxazolin c¢6 mit trong polyme chira nhém oxazolin ¢ ty 1é khong
nhé hon 5% khéi lwong. Cu thé 13, c6 thé iy vi du 1a EPOCROS WS-300 [trong
luong phén tir trung binh sb: khoang 40.000, dwong lugng nhém chirc v(oxazolin):
khoang 130 g/duong lugng] va EPOCROS WS-700 [trong luwong phén t trung binh
s6: khoang 20.000, dwong luong nhém chic (oxazolin): khodng 220 g/duong
luong] do Nihon Shokubai Co. san Xuét.

Chét héa rén dugc str dung voi lugng, tot hon 1a, tir 1 dén 10 phan khéi
lugng, 5t hon nita néu tir 2 dén 8 phan khéi lugng, va con tdt hon la tir 3 dén 7
phan khéi lugng trén 100 phan khéi luong ctia nhya polyeste (thanh phan ran). Khi
lwong chit héa rén nhé hon khoang néu trén, kha nang héa ran khong dugc thuc
hién d&én mtrc d6 du. Khi luong chét hoa ran 16n hon khoang néu trén, mit khac, né
tr& nén khong c6 1oi vé kinh té. Hon nita, trong trudng hop luong cic nhém chirc
ctia chat hoa rén trd nén rét 16n so v6i lugng cac nhém carboxyl ciia nhua polyeste,
thi, tr& nén kho dé phan tir ctia chit héa rén phan Gmg vé6i hai hodc nhiéu phéan tir
ctia nhwra polyeste. Két qua 13, trong trudng hop nay, viée lién két ngang duoc tao ra
hoi kém, va kha ning hoa rén thuong bi gidm. Hon nita, d0 bén ¢6 thé giam trong
qua trinh bao quan trong khoang thoi gian dai.

Luong cac nhom chtrc (cac nhém B-hydroxyalkylamit) cua chét héa ran so
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v6i lugng cac nhém carboxyl ciia nhua polyeste ndm trong khodng tir 0,2 dén 3,0
duong luong va, t6t hon nita néu, nm trong khoang tir 0,5 dén 2,5 duong luong.
(Moi truong nudce)

Ché phdm phu dang nudc theo sang ché chira nhua polyeste néu trén, chét
héa rin va mdi trudng nude. Pé 1am mbi trudng nudce, cb thé str dung nudc hoic
hén hop gdm nudce va dung moi hitu co nhur rugu, rugu nhiéu 1an hodc dan xuat cia
ching nhu trong truong hop cac ché phadm phu dang nuéce thong thudong. Khi dung
mdi hitu co dugc st dung, mong mudn ring lwong ciia nd nam trong khoang tir 1
dén 45% khéi lugng va, ddc biét 13, nidm trong khoang tir 5 dén 30% khéi lugng
trén toan bd mdi trudmg nudce trong ché phadm phu dang nuée. Dung mdi duge chua
v6i lugng trong khoang néu trén giup cai thién su hinh thanh 16p phu.

Pé lam dung méi hiru co, mong mudn st dung cic chét c¢6 dic tinh ludng
tinh, nhu ruou metylic, rugu etylic, rugu isopropylic, n-butanol, etylen glycol,
metyl etyl xeton, butyl xenlosolve, cabitol, butylcarbitol, propylen glycol
monopropyl ete, propylen glycol etylen glycol monobutyl ete, propylen glycol
monometyl ete, propylen glycol monobutyl ete, dipropylen glycol monometyl ete,
dipropylen glycol monobutyl ete, tripropylene glycol monometyl ete, va
3-metyl-3-metoxybutanol.

(Céc hop chat bazo)

Mong mudn rang ché phim pht dang nuéc theo séang ché chtra hop chét
bazo ma cé kha ning trung hoa cadc nhom carboxyl cuia nhua polyeste dé 1am cho
nhwra polyeste ¢6 thé phan tin duge trong nude hodc hoa tan dugc trong nude. Pé
1am hop chét bazo, mong mudn st dung hop chat ma bay hoi thong qua viéc nung
tai thoi diém tao ra 16p phi, tic 13, st dung amoniac va/hodc hop chét amin hitu co

¢6 diém s6i khong cao hon 250°C.
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Cu thé 14, c6 thé st dung céac alkylamin nhu trimetylamin, trietylamin va
n-butylamin; va cdc amin hydroxy nhu 2-dimetylaminoetanol, dietanolamin,
trietanolamin, aminometylpropanol, va dimetylaminometylpropanol. Ciing c6 thé
cho phép st dung cac amin nhiéu héa tri nhu etylendiamin va dietylentriamin,
Ngoai ra, tbt hon c6 thé sir dung amin c6 nhém alkyl mach nhanh va amin di vong.
Dé 1am amin ¢6 nhém alkyl mach nhénh, c6 thé sir dung alkylamin mach nhanh c6
3 dén 6 nguyén tir cacbon va, dic biét 1a, 3 dén 4 nguyén tir cacbon, nhu
isopropylamin, sec-butylamin, tert-butylamin va isoamylamin. Dé 1am amin di vong,
¢6 thé st dung amin di vong bdo hoa ¢6 nguyén ti nito, nhu pyrolidin, piperidin va
morpholin.

Trong sb ching, t5t hon 1a sang ché st dung trimetylamin hodc
2-dimetylaminoetanol v6i lugng nim trong khoang tir 0,5 dén 1,5 duong lugng so
v&i cac nhém carboxyl.

(Céac chét xtc tac héa rén)

Ché phdm phii dang nuéc theo séang ché c6 thé, néu can, dugc phdi tron véi
chét xtic tac héa rin da biét dé thuc diy phan tmg lién két ngang gifta nhya polyeste
va chét hoa ran.

D& 1am chét xtc tic héa ran, c6 thé sit dung chét xtic tc hoa rin da biét, tic
1a chit xuc tic axit nhu axit p-toluensulfonic, axit dodexylbenzensulfonic, axit
dinonylnaphtalendisulfonic hodc hop chét dugc phong bé bang amin ciia ching;
hop chat kim loai hitu co nhu hop chét hiru co-thiéc, hop chét hitu co-titan, hop
chét hiru co-k&m, hop chét hitu co-coban hodc hop chit hitu co-nhom; oxit kim loai
nhu kém oxit, titan oxit hodc nhdém oxit; hodc hop chét loai phospho nhu
hypophosphit ctia kim loai kiém, phosphit ciia kim loai kiém, axit hypophosphoro

hodc axit alkyl phosphinic.
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Chét xuc tac hoa rén duge sit dung véi lwong ndm trong khoang tir 0,1 dén
5 phén khéi lugng trén 100 phan khi lugng cuia thanh phan ran ctia nhwa polyeste.
Khi luong chét xtc tac héa rin nhé hon khodng néu trén, tic dung ting tbc phan
ting héa rén khong thé dugc thé hién dén muc do di mic di st dung chat xtc tac
héa ran. Tham chi khi lwgng chit xuc tic hoa ran 16n hon khoang néu trén, mit
khac, khong c6 tac dung nita cé thé duoc ky vong ma chi kém theo sy thiét hai vé
kinh té.

(Céc chét phu gia)

Theo séng ché, ché phém phu dang nuéc chira, néu cén, axit tanic dé lam
chét phu gia. Khi axit tanic dugc bd sung vao, chelat dugc tao ra boi axit tanic va
vat liéu nén kim loai ma can duoc phu thudng cai thién sy bAm dinh chit ch& & mat
phan giéi giita vat liéu nén kim loai va 16p pht. Do d6, ¢6 thé ky vong do bam dinh
duoc cai thién 6 mét phan gidi gitta vat ligu nén kim loai va 16p phu &, dic biét 1a,
moi truong nhiét do cao-dd 4m cao nhu moi trudng xit 1y tiét tring. Axit tanic dugc
bd sung vao v6i luong, t6t hon 13, ndm trong khoang tir 0,01 dén 10 phan khdi
luong va, dac bict 1a, nam trong khoang tir 0,1 dén 5 phﬁn khéi lugng trén 100 phén
khéi lwong nhwa polyeste.

(Chét 1am tron chay)

Theo sang ché, ché pham phu dang nuéc chira, néu can, chat 1am tron chay.
Chét 1am tron chay dugc bd sung vao vdi lugng, tot hon 13, nim trong khoang tir
0,1 phin khéi luong dén 10 phin khdi lugng trén 100 phan khéi luong nhua
polyeste.

Viéc st dung chit 1am tron chay gitip han ché 16p phu khoi bi xude tai thoi
diém khi cac hop va nép dugc tao ra va, ngoai ra, giup cai thién tinh chét tron cla

16p phi tai thoi diém khi n6 duge tao ra.
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D& 1am chét 1am tron chay ma ¢6 thé dwoc bd sung vao ché phim phu dang
nude theo sang ché, co thé 1y vi du 13 sap este clia axit béo ma 12 san pham duoc
este hoa ctia hop chat ruou nhiéu 1an va axit béo, sép loai silic, sap loai flo, sap
polyolefin nhu polyetylen, sap loai lanolin, sdp montan, sap vi tinh thé, sap
carnauba va hop chét loai silic. Cac chét 1am tron chdy nay c6 thé dugc st dung
theo mot loai hodc theo hdn hop gdm hai hodc nhiéu loai.

(Céc thanh phan khéc)

Ché phim phu dang nudc theo sang ché c6 thé con chita, ngoai cac thanh
phin néu trén, cac thanh phan ma cho dén nay da dwgc sir dung cho cac ché pham
phu, nhu chét 1am déu mau, chit mau va chit chdng tao bot theo cac cong thirc da
biét.

Hon nita, ché phdm phii dang nudc theo séng ché c¢6 thé con chira, ngoai
cac nhya polyeste, cac thanh phﬁn nhya khac ma c6 thé phén tan dugc hoac hoa tan
dugc trong nude, nhu polyvinyl axetat, copolyme etylen-vinyl axetat, nhya loai
polyolefin, nhwa epoxy, nhua polyuretan, nhua acrylic, nhua phenol, nhya melamin,
nhua loai polyvinyl clorua, nhya copolyme polyvinyl clorua-vinyl axetat, ruou
polyvinyl, copolyme etylen'rwgu vinyl, polyvinyl pyrolidon, polyvinyletyl ete,
polyacrylamit, hop chit loai acrylamit, polyetylenimin, tinh bdt, gom Arabic va
metyl xenluloza trong cac khoang trong d6 ching khong lam 4nh huong dén muc
dich cua sang ché.

Trong ché phim phii dang nuéc theo séng ché, mong mudn rang nhwa
polyeste dwoc chira v6i lugng nam trong khoang tir 5 dén 55% khéi lugng dudi
dang thanh phén rén. Khi thanh phén rén cua nhya nhd hon khoang néu trén, 16p
phi1 khong thé dugce bao dam véi lugng chinh xac va hiéu qua phu tré nén kém. Khi

thanh phéan ran ctia nhua nay 16n hon khoang néu trén, mit khac, kha nang gia cong
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va dic tinh 16p phu c6 thé thuong trér nén kém.

Ché phdm phit dang nuée theo sang ché c6 thé dugc 4p dung 1én trén tdm
kim loai dwa vao phuong phap phu da biét nhu pht nhd st dung méy phu lan, phu
phun hodc pht nhing, va dugc nung bang cach 1am néng nhu 16 dung cudn day.
Céc didu kién dé nung ché phim phu dang nudc theo sang ché c¢6 thé khac nhau tuy
thudc vao nhua polyeste, chét hoa ran, loai vat liéu nén kim loai va lugng ap dung.
Tuy nhién, ché phim pht dang nuéc c6 thé dugc 1am néng va duoc héa rin trong
céc didu kién 13, vi du, nhiét do nung nim trong khoang tir 150°C dén 320°C va thoi
gian nung nam trong khoang tr 5 gidy dén 30 phut, ma c6 thé duoc diéu chinh mot
cach thich hop.

(Phwong phép san xuét vat liéu nén kim loai dugc phu)

Phuong phép san xuét vat liéu nén kim loai dugc phu theo sang ché bao
gdm cac bude: phu vat lidu nén kim loai bang ché pham phu dang nudc néu trén
theo sang ché, va nung ché pham phii dang nuéc duge 4p dung 1én trén vat liéu nén
kim loai & budc phu ¢ nhiét 6 ma cao hon 200°C nhung khong cao hon 320°C.
[Budce phi]

O budce phi, vat liéu nén kim loai dugc pht béng ché phdm phii dang nuéce
néu trén bang phuwong phap phu di biét nhu phi nho st dung may phu lan hodc phu
phun.

0 day, mong mudn ring ché pham pht dang nuéc duge dp dung sao cho
16p phu sau khi duge 1am kho c6 do day nhé hon 20 pm va, déc biét 1a, ¢6 do day
ndm trong khoang tir 0,5 dén 15 pm.

[Budc nung]
0 bude nung, mong mudn riang ché phdm phi dang nude duge ap dung 1én

trén vat liéu nén kim loai dugc 1am néng & nhiét do cao hon 200°C nhung khong
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cao hon 320°C. Nhiét do duoc dé cép trong ban mo ta nay c6 nghia 1a nhiét d cua
moi truong (nhi¢t 4o trong budng ddt ctia 1) trong khi nung.

Khi thuc hién viéc 1am néng & nhiét do trong khoang néu trén, ¢6 kha nang
dat dugc viéc hoa ran dén muc do du trong cac khoang thoi gian ngén thdm chi
bing céach st dung ché phdm phu dang nuéc ma chira nhya polyeste c6 chi s axit
ma twong dbi thdp dén khong nhé hon 5 mgKOH nhung nh6 hon 30 mgKOH/g va
chét héa rén cu thé. Khi nhiét do nung thip hon khoang néu trén, viéc héa rén c6
thé thuong khéng dat dugc mirc do di néu thdi gian nung 14 ngén. Khi nhiét do
nung cao hon khoang néu trén, mat khéc, nhya polyeste co thé thuong bi phan huy
do nhiét do 1am noéng qua muc. Thoi gian nung khong nén ngén hon 5 gidy, tot hon
latir 5 dén 180 gidy va, ddc biét 13, tir 10 dén 120 gidy. Khi thoi gian nung ngén hon
khoang néu trén, viéc hoa rin c6 thé khong dugc thuc hién dén murc @0 du. Khi thoi
gian nung dai hon khoang néu trén, mat khéc, xay ra thi¢t hai vé kinh té va ning
Suét.

Phuong phap nung c6 thé duge thuc hién dya vao cac cach 1am nong thong
thuong tuy thudc vao hinh dang cua vat liéu nén kim loai, v.v..

(Céc vat liéu nén kim loai duge phu)

Theo sang ché, cho phép tao ra cac vt liéu nén kim loai duoc pht nhu tAm
kim loai dugc phu, d6 chira 1am bing kim loai dugc phu va nép lam bang kim loai
duoc phu bang cach tao ra 16p phi trén vt liéu nén kim loai dwa vao phuong phép
san xudt néu trén. D& 1am vt liéu nén kim loai trén d6 16p phu dugce tao ra, 6 thé
14y vi du 12 tdm kim loai, dd chira 1am bang kim loai (hop lam bang kim loai) va
nép 1am bang kim loai.

[Céc tAm kim loai dugc phi]

Ché phim phu dang nuéc theo sang ché duogc 4p dung 1én trén tAm kim loai
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bing phuong phéap phu da biét, nhur pht nhd sit dung may phit 1an va pht phun. Ché
phim phu dang nuéc sau d6 dugc nung bang cach 1am néng nhu 16 dé nho d6 thu
duoc tAm kim loai duoc phu.

Dé 1am tAm kim loai, mac du khong chi gidi han & d6, c6 thé 1iy vi du 1a
tAm thép duogc can nong, tAm thép dugc can nguoi, tAm thép dugc ma bang kém
néng chay, tim thép dwoc ma dién bang kém, tAm thép duoc ma bang hop kim, tAm
thép duoc ma bing hop kim nhom-kém, tm nhom, tAm thép dugc ma thiéc, thm
thép khong gi, tim dong, tim thép dugc ma bing ddng, tAm thép khong chira thiéc,
tAm thép duoc ma niken, tAm thép dugc ma thiéc rat mong va tAm thép duoc xir Iy
bang crom. Néu can, cac tdm thép ndy c6 thé duoc xtr Iy dbi voi cac bé mat cua
chiing bang, vi du, phosphoric cromat hodc ¢6 thé dugce xir 1y chuyén héa bing
ziricon.

Trén 16p phu cia tAm kim loai dugc phu trén day, c6 thé con dugc cén
moéng mang nhua déo nhiét nhw mang nhua polyeste duéi dang 16p phu nhya hitu
co dé thu duge tAm kim loai dugce phit ma con dugc phu béng nhua hitu co.

[Cac dd chira 1am bing kim loai dugc phu]

P chta 1am bang kim loai duge phu co thé thu dugc bang cach tao ra 16p
phti 13 ché pham phi dang nudc theo sang ché trén bé mat bén trong va/hoic bé mit
bén ngoai cua dd chira 1am bang kim loai. Ché pham phu dang nuéc theo sang ché
trdi hon, dac biét 13, vé kha nang gia cong va kha nang chbéng an mon. Do d6, mong
muén ring 16p phu cia ché phim phu theo sang ché duoc tao ra trén it nhét 1a bé
mit bén trong cua db chira 1am bang kim loai.

Dé lam dd chira 1am bang kim loai trén d6 16p phi dugc tao ra, c6 thé 14y vi
du 13 tAt ca cac dd chira lam bang kim loai thong thudng, nhu hop c6 ba manh cé

duong ndi trén cidc bé mat bén cua né va hop khong cé duong noi (hop c6 hai
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manh).

Céc dd chira lam bang kim loai dwoc phu c6 thé ciing thu dugce bang cach
str dung tdm kim loai dugc phu néu trén. Trong trudng hop cac dd chira 1am bang
kim loai ma can dugc tao ra théng qua viéc gia cong khét khe, nhu hop khong c6
dudng ndi, cac dd chira 1am bang kim loai ma da duoc tao ra trude co thé duoc phu
phun bang ché pham phu dang nudc theo sang ché. Cac dd chira 1am bang kim loai
nhu hop khong cé duong ndi cling c6 thé duoc tao ra tir tAm kim loai duge phu ma
con dugc phu bﬁng nhua hitu co, tic 13, tu tAm kim loai dugc phi néu trén ma con
dugc phu bang nhya hitu co.

[Céc ndp 1am bang kim loai dwgc phi]

Tir tAm kim loai duge phu trén ddy dugc phu bang ché pham phi dang
nudc theo sang ché, c6 thé thu duoge nép lam béng kim loai dugc phu dua vao
phuong phép san xuét nip thong thuong. Nép 1am bang kim loai dugc phu c6 thé
duoc st dung, vi dy, duéi dang nép hop d& mo loai gitt lai trén dau va nép hop dé

m& loai mé hoan toan.

Vi du thue hién sang ché

Gid day sang ché s& duge mo ta mot cach cu thé dudi day bang céc vi du
trong d6 cac phan déu 1a theo khdi lwong.

Céc nhua polyeste dugce do cac dac tinh cua ching theo cac phuwong phéap
dugc mo ta dudi day.

Céac phép do dugc thuc hién bang cach st dung cic nhua polyeste chua
nhém carboxyl c6 dang rén thu dugc béng cach loai bo, st dung thiét bi bay hoi,
moi trudng nudce ra khoi cac hé phan tan trong nudc cia cac nhua polyeste chira

nhém carboxyl, tiép theo 1am kho trong chén khong.
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(Do trong lugng phan tir trung binh s6)

Puoc do dua vao séc ky thdm gel (gel permeation chromatography - GPC)
bang cach sir dung dudng cong hiéu chinh cua polyetylen chuan.
(Do nhiét d6 chuyén hoéa thiy tinh)

Duoc do bang cach str dung nhiét lugng ké quét vi sai (differential scanning
calorimeter - DSC) & tc d0 tang nhiét d6 1a 20°C/phut.
(Do chi sd axit)

0,2 gam nhua polyeste dugc hoa tan trong 20 ml clorofom va dugc chuén
do biang dung dich KOH etanol 0,1 N dé tim ra chi s axit ciia nhua nay
(mgKOH/g). Phenolphtalein dugc dung lam chét chi thi. Khi nhua polyeste khong
hoa tan, tetrahydrofuran dugc dung lam dung moi.

(Do ché phim monome)

V& phan ché phdm monome cta nhya polyeste, 30 mg nhya nay da dugc
lam kho trong chan khong duogc hoa tan trong 0,6 ml clorofom nang, va ty 1€ ché
phim duoc tim thiy tir cac cudng do dinh nhu duge do bing 'H-NMR. Ty 1& ché
phim dugc x4c dinh bang cach ngoai trr cac lugng vét cua cac thanh phan (cac
thanh phan nho hon mot % mol trén toan bd cc thanh phan monome).

(Tao ra cac tAm kim loai duoc phil)

Bing cé4ch sir dung may phu thanh, cac tAm kim loai dwoc phi bing cac ché
phém phu dang nuéc cua cac vi duy, cac vi du so sdnh va cac vi du dbi chiéu theo
cach ma céc 16p phu c6 do day dinh trude sau khi nung. Cac 16p phu duge nung
trong 10 & nhiét do dinh trude trong khoang thoi gian dinh trudce dé thu dugc céac
tAm kim loai dwoc phu. Cac didu kién phu 12 nhu duoc thé hién trong cac bang 1
dén 3. Trong vi du 1, nhiét d nung (trong 10) dugc thiét dat 1a 260°C, thoi gian

nung 12 60 gidy, va d6 day cua 16p phu sau khi dugc nung 1a 1,5 um. Cac tam kim
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loai dugc pht ma thu dugc duoc danh gia vé cac dic tinh khac nhau dua trén cic
phuong phap danh gia dugc néu dudi day.

D&i vé6i cac thm kim loai, tim nhom dwoc xir ly dbi v6i bé mat ciia né bang
crom phosphat (hop kim 3104, d day tAm: 0,28 mm, trong lugng ctia crom trong
16p phu xtr ly bé mit: 20 mg/m?) duge sit dung trong cac vi du 1 dén 24, cac vi du
so sanh 1 dén 3 va cac vi du déi chiéu 1 dén 3, trong khi tAim nhom dugce xtr ly ddi
v6i bé mat cua né bang crom phosphat (hgp kim 3004, do day tam: 0,30 mm, trong
lugng cta crom trong 16p phu xir Iy bé mit: 20 mg/m?) duge st dung trong cac vi
du 25 dén 43 va céc vi du ddi chiéu 4 dén 11.

(Khé ning héa rén)

Kha ning héa rén cia tim kim loai duge phu duge danh gia vé kha ning
chiét bang MEK. Mau thir nghiém c6 kich thuée 5 cm x 5 cm duge cit ra tlr tAm
kim loai duoc pht. MAu thtr nghiém nay dugc do khéi luong ctia n6 (W1), va sau
d6, duge chiét bang 200 ml MEK (metyl etyl xeton) & nhiét do trong phong trong
mot gid. Mau thir nghiém sau khi chiét duoc duoc 1am kho trong diéu kién 130°C
trong mot gio, va duoc do khéi lugng ciia n6 (W2). Ngoai ra, 16p phu duge loai bo
bang phuong phép phan huy s dung axit sulfuric déc, va mau thir nghiém dugc do
khdi lugng ciia n6 (W3). Kha ning chiét cta céc tdm kim loai dugc phu bang MEK
¢6 thé duoc tim thiy theo cong thuc (3) dudi day. Cac két qua 1a nhu dugc thé hién
trong céc bang 1 va 3.

Kha nang chiét bing MEK % = 100 x (W1 — W2)/(W1 -W3) - (3)

Céc dénh gid trong bang 1 (cac vi du 1 dén 22, c4c vi du so sanh 1 dén 3, va
cac vi du dbi chiéu 1 dén 3) 14 trén co so sau.

©: Nho hon 10%.
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O: Khong nho hon 10% nhung nhé hon 30%.

A: Khong nhé hon 30% nhung nho hon 50%.

X: Khong nhd hon 50%.

Céc danh gié trong bang 3 (cac vi du 25 dén 43, va cic vi du ddi chiéu 4

dén 11) 12 trén co s sau.

A: Nho hon 10%.

B: Khong nho hon 10% nhung nho6 hon 25%.

C: Khong nhé hon 25% nhung nhé hon 40%.

D: Khong nhé hon 40%.
(Kha nang gia cong)

T4m kim loai duoc pht dugc cét thanh kich thude 3,5 x 4 cm theo cach ma

t4m nhdm c6 canh dai theo chidu ma né dwgc can. MAu thir nghiém thu dugc tir 6
duoc gap song song véi canh ngin clia né theo cach ma bé mit duoc phil dugc quay
mat ra phia ngoai. Dé lam miéng dém, cac tAim nhom c6 do day twong duong voi do
day cua tAm kim loai dugc phu duoc dat mot s6 lugng dinh trudc (hai mau tAm
nhom c6 d day 0,28 mm trong cac vi du 1 dén 22, céc vi du so sanh 1 dén 3 va cac
vi du déi chiéu 1 dén 3, va mot mau tAm nhom c6 do day 0,30 mm trong cic vi du
25 dén 43 va cac vi du dbi chiéu 4 dén 11) 18n bén trong cia phan dugc gép trong
mdi trudng 25°C. Bang cach sit dung may thir va cham du Pont loai gép md, mau
thir nghiém duogc gip béng cach tac dong va cham. Trong lugng sat dé gap va cham
¢6 bé mit tiép xtic phang, khéi luong 3 kg, va dugc cho roi xudng tir d6 cao 40 cm.
Phén dau dugc gap duoc dua qua chidu rong 13 2 cm tiép xuc v6i miéng bot bién
duoc nhing trong dung dich nudc natri clorua 1%. Dién 4p 6,3 V dugc tac dong

vao phan dau, va tri s6 dong dién (mA) dugc do sau 4 gidy di qua. Cac két qua 1a
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nhu duge thé hién trong céc bang 1 va 3.
Céac danh gia trong bang 1 (cac viduy 1 dén 22, céac vi du so sanh 1 dén 3, va
céc vi du d6i chiéu 1 dén 3) 14 trén co so sau.

©: Nho hon 5 mA.

O: Khong nho hon 5 mA nhung nhé hon 20 mA.
A: Khong nh6 hon 20 mA nhung nho6 hon 30 mA.
X: Khoéng nhé hon 30 mA.

Céac danh gia trong bang 3 (cac vi du 25 dén 43, va cac vi du dbi chiéu 4

dén 11) 12 trén co s& sau.
A: Nho hon 2 mA.
B: Khong nhé hon 2 mA nhung nhé hon 3 mA.
C: Khong nho hon 3 mA nhung nho6 hon 5 mA.
D: Khong nho hon 5 mA.

(Kha nang chdng dn mon)

Maiu thtr nghiém c6 kich thude 5 cm x 5 cm duogc cét ra tir tAm kim loai
dugc phu. Bang cach sir dung mdy thir va cham du Pont, dot va cham ¢6 dau mut c6
dudng kinh 13 mot phan tu inso, khéi lwong 120 g, duge cho roi tir dd cao 30 cm
trén mAu thir nghiém sao cho bé mit duge phu cta ching bi bién dang lién quan
dén viéc nho ra. Mau thir nghiém da bi bién dang sau d6 dwgc nhing trong dung
dich mau ma duoc chuén bi mo6 phéng chét chtra trong hop, va mirc do an mon
duoc danh gia bing mat trén co s¢ sau. Cac diéu kién nhung bao gdm 37°C va 14
ngay. Dung dich mAu dugc s dung cho thir nghiém nay 1a dung dich ma chwra 0,2%
mudi nha #n va axit xitric dugc bd sung vao dé sao cho do pH cia né la 2,5. Céc

két qua 1a nhu dugc thé hién trong bang 1. Cac danh gié 1a trén co sé sau.
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©: Khong sy d&n mon.

O: Bj 4n mon it.

A: An mon mot phan.

x: An mon hu hét.

(Tinh chbng chiu dbi véi viéc xir Iy hép thanh trung)

Tam kim loai dugce pht duge dit vao trong ndi hap, duogc xir ly hép thanh
tring & nhiét o 125°C trong 30 phut, va dugc danh gia vé trang thai bi lam tréng
(tring 1én) cua 16p phu bang mat. Cac két qua 1a nhu duge thé hién trong bang 2.
Céac danh gia 1a trén co sé sau.

©: Khong trang 1én.

O: Tréng 1én mot chut.

A: Trang lén it.

x: Tréng 1én dén mic do 6.

[Diéu ché cac ché pham phu dang nuéc]
(Vidul)

Nhua polyeste a (chi sb axit: 23 mgKOH/g, Tg: 80°C, Mn = 7.500, ché
phidm monome: thanh phan axit terephtalic/thanh phin etylen glycol/thinh phén
propylen glycol = 50/10/40 %mol) dugc ding lam nhua polyeste ma la tac nhan
chinh, va N,N,N’,N’-tetrakis(2-hydroxyetyl) adipamit [do Tokyo Kasei Kogyo Co.
san xudt; dugc md ta 1a “B-hydroxyalkylamit A” trong bang] duoc dung lam chét
héa rén hoic lam chit hoa rin ch¥a nhém p-hydroxyalkylamit (hop chét
B-hydroxyalkylamit). 333 phan dung dich phén tén trong nudc ctia nhua polyeste a
(ndng d6 thanh phan ran: 30% trong lugng) (100 phan thanh phan ran), 50 phan

dung dich nudc chira chit héa rin chtra nhom B-hydroxyalkylamit dugc chuédn bi
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trude bang cach st dung nude duge trao d6i ion (ndng do thanh phan rin: 10%
trong lwong) (5 phin thanh phan rén), 150 phan 2-propanol, va 517 phan nuéce duge
trao ddi ion, dugc dua vao trong dd chira lam bang thuy tinh, va dugc khudy trong
d6 trong 10 phit dé thu dugce ché phim pht dang nudce c6 ndng d6 thanh phan rin
14 10% khéi luong va ty 1& phéi tron thanh phan rin cta nhya polyeste/chat héa rén
=100/5 (ty 1& khdi lwong).
(Céc vi du 2 dén 6)

Céc ché pham phii dang nuée dugce bao ché theo cach gidng nhu trong vi du
1 nhung thay ddi, nhu dugc thé hién trong bang 1, nhua polyeste thanh nhya
polyeste b (Tg: 67°C, Mn = 9.000, chi sd axit: 18 mgKOH/g, ché phim monome:
thanh phan axit terephtalic/thanh phan axit isophtalic/thanh phan etylen
glycol/thanh phan neopentyl glycol = 36/14/24/26 %mol), thanh nhwa polyeste ¢
(Tg: 40°C, Mn = 8.500, chi s6 axit: 17 mgKOH/g, ché phdm monome: thanh phan
axit terephtalic/thanh phan axit isophtalic/axit adipic/thanh phan etylen glycol/thanh
phan neopentyl glycol = 28/15/7/25/25 %mol), thanh nhua polyeste d (Tg: 20°C,
Mn = 17.000, chi sb axit: 11 mgKOH/g, ché phdm monome: thanh phan axit
terephtalic/thanh phan axit isophtalic/thanh phin axit sebaxic/thanh phan etylen
glycol/thanh phan neopentyl glycol = 31/7/12/30/20 %mol), thanh nhya polyeste g
(Tg: 40°C, Mn = 5.000, chi s6 axit: 29 mgKOH/g), va thanh nhya polyeste h (Tg:
52°C, Mn = 17.000, chi sé axit: 5 mgKOH/g, ché phdm monome: thanh phan axit
terephtalic/thanh phan axit isophtalic/thanh phan axit adipic/thanh phan etylen
glycol/thanh phan neopentyl glycol = 23/23/4/24/26 %mol).
(Vidu7)

Ché phdm phu dugc bao ché theo cach giéng nhu trong vi du 1 nhung bang

cach st dung, dé 1am nhua polyeste, hdn hop gdm nhya polyeste a va nhya polyeste
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d & ty 18 khéi luong 12 60:40 (Tgmix: 53°C).
(Vidu 8)

Ché phim phi dugc bao ché theo cach gidng nhu trong vi du 1 nhung bang
cach st dung, dé 1am nhuya polyeste, hdn hgp gém nhua polyeste a va nhua polyeste
f (Tg: -25°C, Mn = 17.000, chi s6 axit: 12 mgKOH/g, ché phim monome: thanh
phin axit terephtalic/thanh phan axit isophtalic/thanh phan axit sebaxic/thanh phan
1,4-butandiol = 14/17/19/50 %mol) & ty 1& khoi lwgng 12 70:30 (Tgmix: 40°C).
(Vidu9)

Ché pham phu duge bao ché theo céach gidng nhu trong vi du 1 nhung bang
cach str dung, dé 1am nhua polyeste, hdn hop gdm nhya polyeste b va nhya polyeste
e (Tg: 8°C, Mn = 19.000, chi s axit: 12 mgKOH/g, ché phdm monome: thanh phan
axit terephtalic/thanh phan axit isophtalic/thanh phn axit sebaxic/thanh phan etylen
glycol/thanh phin neopentyl glycol = 30/5/15/22/28 %mol) & ty 1¢ khdi luong 1a
50:50 (Tgmix: 33°C).

(Céc vi du 10 dén 14)

Céc ché phdm phii dang nude duge bao ché theo cach gidng nhu trong vi du
1 nhung bang cach sir dung cac thanh phan & cac ty 18 phéi tron thanh phan rin nhu
duoc thé hién trong bang 1.

(Vi du 15)

Ché phim phi dang nuéc duge bao ché theo cach gidng nhu trong vi du 1
nhung bang cach sir dung, dé 1am chét héa ran chta nhom B-hydroxyalkylamit,
N,N,N’,N’-tetrakis(2-hydroxypropyl) adipamit [Primid QM1260 do
EMS-GRILTECH Co. san xuit; dwgc md ta trong bang dudi dang
“B-hydroxyalkylamit B”]

(Céc vi du 16 dén 22)
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Céc ché phdm phu dang nude duoc bao ché theo cach giéng nhu trong vi du
1 nhung phdi tron cac thanh phan nhu dwgc thé hién trong bang 1.

(Céc vi du so sanh 1 dén 3)

Cac ché phdm phu dang nuée dugce bao ché theo cach gidng nhu trong vi du
1 nhung thay ddi cac loai nhwa polyeste nhu dugc thé hién trong bang 1.

(Vi du dbi chiéu 1)

Ché phdm phi dang nude duge bao ché theo cach giéng nhu trong vi du 1
nhung phéi tron cac thanh phan nhu dugc thé hién trong bang 1.

(Vi du d6i chiéu 2)

Nhua polyeste a duge dung lam nhua polyeste va nhua phenol loai resol
duge dung 1am chat hoa ran. D& 1am nhua phenol loai resol, st dung nhya phenol
loai metacresol ¢6 cdc nhdm metylol ciia né dugce ete hoa bang butyl (ty 1& ctia cac
nhom metylol dugc ete hoa: 90%mol, Mn = 1.600). Ché pham phu dang nuéc
(ndng do thanh phan ran: 10% khéi luong, ty 18 phdi tron thanh phan ran: nhua
polyeste/chat hoa rén = 100/15) dugc bao ché bang cach st dung 333 phan dung
dich phén tan trong nudc chua nhya polyeste a (100 phan thanh phan ran), 40 phan
dung dich n-butanol chtta nhua phenol loai resol (20 phan thanh phan ran), mot
phn axit dodexylbenzensulfonic (chét xtic tac héa rén), 0,3 phan trimetylamin, 200
phin 2-propanol va 635 phin nuéc dugc trao d6i ion. Pé lam axit
dodexylbenzensulfonic, st dung “axit dodexylbenzensulfonic (loai mém) (hdn
hop)” do Tokyo Kasei Kogyo Co. san xuat.

(Vi du ddi chiéu 3)

Ché phim phu dang nudc duge bao ché theo cach gidng nhu trong vi du dbi

chiéu 2 nhung diéu chinh lugng dung dich n-butanol ma 1a chat héa ran va luong

nuée duge trao ddi ion sao cho ty 18 phdi trén thanh phan rin 12 nhua polyeste/chat
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héa rin = 100/5 (ty 16 khbi lugng) trong ché pham phu dang nuéc.
(Vidu 23)

Ché pham phil dang nuée duge bao ché theo cach giéng nhu trong vi du 1
nhung bing cach sit dung, dé 1am nhua polyeste, hdn hop gdm nhua polyeste a va
nhua polyeste f & ty 1€ khéi lwgng 12 80:20 (Tgmix: 52°C).

(Vidu 24)

Ché pham phii dang nuée duge bao ché theo cach gidng nhur trong vi du 23
nhung bing cach sir dung, dé lam chét hoa rin chra nhém p-hydroxyalkylamit,
N,N,N’,N’-tetrakis(2-hydroxypropyl) adipamit [Primid QM1260 do
EMS-GRILTECH Co. san xuit; dugc moé ta trong bang dudi dang
“B-hydroxyalkylamit B”]

(Vi du 25)

Nhura polyeste (A)-a (chi s6 axit: 5 mgKOH/g, Tg: 52°C, Mn = 17.000, ché
phidm monome: thanh phin axit terephtalic/thanh phan axit isophtalic/thanh phéan
axit adipic/thanh phan etylen glycol/thanh phan neopentyl glycol =
23/23/4/24/26 %mol) dugc dung 1am nhya polyeste (A), nhua polyeste (B)-a (chi 5O
axit: 23 mgKOH/g, Tg: 80°C, Mn = 7.500, ché phidm monome: thanh phan axit
terephtalic/thanh phan etylen glycol/thanh phan propylen glycol = 50/10/40 %mol)
duoc dung lam nhya polyeste (B), va N,N,N’,N’-tetrakis(2-hydroxypropyl)
adipamit [do Tokyo Kasei Kogyo Co. san xuat; dugc mod ta dudi dang
“B-hydroxyalkylamit A” trong bang] duoc dung lam hop chét B-hydroxyalkylamit
ma 1a chit hoa rén. 333 phin dung dich phan tan trong nudc (ndng do thanh phan
rén: 30% trong luong) (100 phan thanh phan ran) cia nhwa polyeste hdén hop
(AVmix: 14,0 mgKOH/g, Tgmix: 65,4°C) thu dugc béng cach tron dung dich phan tan

trong nudc cuia nhya polyeste (A) va dung dich phén tén trong nudc cua nhya
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polyeste (B) ma ty 1& khéi lwgng thanh phan ran cta ching 14 50:50, 50 phan dung
dich nu6c cua hop chit p-hydroxyalkylamit (ndng d6 thanh phan ran: 10% trong
luong) (5 phﬁn thanh phﬁn ran) duoc chuén bi trude béng cach str dung nude dugce
trao dbi ion, 150 phﬁn 2-propanol, va 517 ph?m nude duge trao dbi ion, duoc dua
vao trong dd chira 1am bang thiy tinh, va dugc khudy trong d6 trong 10 phut dé thu
dugc ché pham phu dang nudc co ndng d6 thanh phan ran 1a 10% khdi luong va ty
1& phéi tron thanh phan rén cua nhua polyeste/chat héa ran = 100/5 (ty 1& khdi
lugng). |

(Céc vi du 26 dén 43, cac vi du ddi chiéu 4 dén 9)

Céc ché pham phu dang nuéc duge bao ché theo cach gidng nhu trong vi du
25 nhung thay di cac loai nhwa polyeste, cic loai chit héa ran va ty 1& phdi tron
cac thanh ph?ln ran nhu duoc thé hién trong bang 3. 0 day, dé 1am chét héa ran, st
dung N,N,N’,N’-tetrakis(2-hydroxypropyl) adipamit [Primid QMI1260 do
EMS-GRILTECH Co. san xuat; dugc mo tad trong bang dudi dang
“B-hydroxyalkylamit B”].

Trong vi du 43, axit tanic dugc bd sung vao lam chét phu gia. Pé 1am axit
tanic, st dung “Axit Tanic” do Sigma Aldrich Co. san xuét. Axit tanic dugc bd sung
vao theo cach, thi nhét, chudn bi dung dich nuéc chira axit tanic (ndng do thanh
phan ran: 1% trong lugng) bang cach st dung nuéc dugc trao dbi ion, va tron dung
dich nudce thu duoc tir d6 vao trong nguyén liéu phu dang nude két hop khudy.

(Vi du d6i chiéu 10)

Nhuya polyeste (A)-d (chi s6 axit: 11 mgKOH/g, Tg: -25°C, Mn = 17.000,
ché phdm monome: thanh phéan axit terephtalic/thanh phan axit isophtalic/thanh
phdn axit sebaxic/thanh phan 1,4-butandiol = 14/17/19/50 %mol) duoc ding lam

nhua polyeste (A), nhua polyeste (B)-a dugc dung lam nhua polyeste (B), va nhya
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phenol loai resol dugc ding 1am chét héa ran. Dé 1am nhya phenol loai resol, st
dung nhua phenol loai metacresol c6 cac nhom metylol cia né dugc ete hoa béng
butyl (ty 1€ cua cdc nhém metylol duge ete hoa: 90%mol, Mn = 1.600). Ché phdm
pht dang nuéc (ndng do thanh phan rén: khoang 10% khéi lugng, ty 1& phéi tron
thanh phan rén: nhua polyeste/chit héa rin = 100/15) dugc bao ché bang cach sir
dung 333 phn dung dich phan tén trong nuéc (ndng do thanh phan ran: 30% trong
lwong) (100 phan thanh phan ran) ctia nhya polyeste hdn hop thu dugc bang cach
tron dung dich phén tan trong nudc (ndng d6 thanh phan ran: 30% trong luong) cta
nhua polyeste (A) va dung dich phén tan trong nu6e cia nhua polyeste (B) ma ty 1€
khéi lvong thanh phan rén cua ching 1a 30:70, 30 phin dung dich n-butanol cta
nhya phenol loai resol (15 phﬁn thanh phén ran), mot phén axit
dedexylbenzensulfonic (chit xuc tac hoéa rin), 0,3 phan trimetylamin, 200 phan
2-propanol, va 635 phin nudc dugc trao d6i ion. D& lam axit
dodexylbenzensulfonic, st dung “axit dodexylbenzensulfonic (loai mém) (hén
hop)” do Tokyo Kasei Kogyo Co. san Xuét.

(Vi du dbi chiéu 11)

Ché phim phi dang nudc dugc bao ché theo cach gidng nhu trong vi du d6i
chiéu 10 nhung diéu chinh luong dung dich n-butanol ma 1a chét héa rén va luong
nuéc dugc trao ddi ion sao cho ty 18 phdi tron thanh phan ran 1a nhya polyeste/chat
héa ran = 100/5 (ty 1& khéi luong) trong ché phdm phu dang nudéc.

Céac bang 1,2 va 3 thé hién céac ché phém phu dang nudc (cac loai nhua
polyeste, cac loai chit hoa rén, cac ty 1€ phéi tron thanh phﬁn rén), cac diéu kién

phu (nhiét do nung, thoi gian nung, dd day 16p phu), va cac két qua danh gia.
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Kha nang ap dung cong nghiép

Ché pham phu dang nudc theo sang ché c6 thé tao ra 16p phti ma c6 kha
nang gia cong, kha nang hoa rin va kha ning chéng an mon tuyét voi. Do do, ché
pham phu dang nuéc theo sang ché c6 thé duoc st dung c6 1¢i cho cac hop lam
bang kim loai va cac nip hop bang cach 4p dung 1én trén cac bé mit bén trong va

cac bé mét bén ngoai ctia chung.
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YEU CAU BAO HO

1. Ché pham phu dang nuéc chira nhua polyeste c6 chi s6 axit khong nho hon
17 mgKOH/g nhung nho6 hon 30 mgKOH/g va chét héa ran c6 nhém chitc ¢6 kha
ning trai qua phan tmg lién két ngang v6i nhém carboxyl cé trong nhua polyeste
néu trén;

nhom chtrc néu trén 1a nhém B-hydroxyalkylamit;

luong thanh phan rén cia chit héa ran néu trén ma dugc phdi tron nim
trong khoang tir 2 dén 8 phan khdi lugng trén 100 phén khéi lugng cua thanh phan
ran ctia nhua polyeste néu trén;

nhua polyeste néu trén l1a nhua pblyeste hdn hop thu duge bang cach phdi
tron cung nhau hai hodc nhiéu loai nhua polyeste c6 cac chi sb axit khac nhau;

chi s axit trung binh thu dugc tir tong chi s6 thu dugc bang cach 14y céc ty
16 phdi tron theo cac ty 18 khdi lugng nhan véi mdi chi s6 axit cia hai hodc nhiéu
nhya polyeste néu trén nam trong khoang chi s axit néu trén;

nhwa polyeste néu trén 13 nhua polyeste hdn hop chira nhya polyeste (A) va
nhua polyeste (B) ¢6 chi sé axit 16n hon chi s6 axit ctia nhya polyeste (A) néu trén,
va mic do chénh 1éch vé chi sb axit giita nhua polyeste (A) néu trén va nhya

polyeste (B) néu trén khong nhé hon 5 mgKOH/g.

2. Ché phim phu dang nudc theo diém 1, trong d6 chét hoa rén néu trén 1a

hop chét B-hydroxyalkylamit.

3. Ché pham phu dang nuéc theo diém 2, trong d6 hop chét
B-hydroxyalkylamit néu trén 1a N,N,N’,N’-tetrakis(2-hydroxyetyl) adipamit va/hodc

N,N,N’,N’-tetrakis(2-hydroxypropyl) adipamit.
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4. Ché phim phu dang nudc theo diém 1, trong d6 chat héa ran néu trén c6

dwong lugng nhém chirc nim trong khoang tir 30 dén 500 g/duong lugng.

5. Ché phim phu dang nudc theo diém 1, trong d6 chat héa ran néu trén co

trong luong phan tir trung binh khong vuot qua 1.000.

6. Ché phdm phu dang nuéc theo diém 1, trong d6 nhya polyeste (A) néu trén
¢6 chi sb axit nim trong khoang tlr 3 dén 20 mgKOH/g, nhya polyeste (B) néu trén
c6 chi s6 axit ndm trong khoang tir 10 &én 60 mgKOH/g, va ty 18 khdi lugng thanh
phan ran ctia nhwa polyeste (A) néu trén va nhua polyeste (B) néu trén 1a (A) : (B) =

95:5dén 5:95.

7. Ché phdm phu dang nudc theo diém 1, trong d6 nhua polyeste néu trén 1a
nhua polyeste hdn hop chita nhya polyeste (B) ¢6 nhiét do chuyén héa thuy tinh
(Tg) nam trong khoang tir 35°C dén 100°C va nhua polyeste (A) c¢6 Tg nim trong
khoang tir -30°C dén 25°C, va ty 1¢ khi lugng thanh phan rin cta nhua polyeste

(B) néu trén va nhya polyeste (A) néu trén 1a (B) : (A) =98 : 2 dén 10 : 90.

8. TAm kim loai dwoc phu c¢6 16p phii ciia ché phdm phti dang nuée theo diém

1 dugc tao ra trén it nhat mot beé maét ctia no.

9. D& chra lam bang kim loai dugc pha cé 16p phii ctia ché pham phu dang

nudGe theo diém 1 dugc tao ra trén do.

10. Phuong phép séan xuét vat liéu nén kim loai duoc phu, bao gém cac budc:
pht vét liéu nén kim loai bing ché phim pht dang nuéc ma chia nhya
polyeste ¢6 chi sb axit khong nhé hon 17 mgKOH/g nhung nhé hon 30 mgKOH/g

va chat hoéa ran ¢6 nhom chirc ¢6 kha nang trai qua phan tng lién két ngang vdi
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nhom carboxyl c¢é trong nhua polyeste nay,

lwong thanh phan rén cia chat héa rin néu trén ma dugc phdi tron nim
trong khoang tir 2 dén 8 phan khdi lwgng trén 100 phan khéi lugng ctia thanh phan
rén cua nhua polyeste néu trén; va

nung ché phim phu dang nudc ma vt lidu nén kim loai duge phu bang ché
pham d6 & budce phi & nhiét dd ma cao hon 200°C nhung khong cao hon 320°C;

nhom chirc néu trén 1a nhém B-hydroxyalkylamit;

nhua polyeste néu trén 1a nhya polyeste hdn hop thu duge bing cach phbi
tron cung nhau hai hoac nhiéu loai nhya polyeste ¢6 céc chi s6 axit khac nhau;

chi sb axit trung binh thu dwoc tir tdng chi sé thu duge bang cach lay céc ty
1é phéi tron theo cac ty 1€ khéi lugng nhan v&i mdi chi sd axit cia hai hodc nhiéu
nhya polyeste néu trén nim trong khoang chi sd axit néu trén;

nhura polyeste néu trén 13 nhua polyeste hdn hop chira nhua polyeste (A) va
nhya polyeste (B) ¢6 chi sb axit 16n hon chi s6 axit ctia nhua polyeste (A) néu trén,
va muc d6 chénh 1éch vé chi sé axit giita nhua polyeste (A) néu trén va nhua

polyeste (B) néu trén khong nhé hon 5 mgKOH/g.

11.  Phuong phép san xut vat liéu nén kim loai dugc phu theo diém 10, trong

d6 chit héa rin néu trén 1 hop chét B-hydroxyalkylamit.

12. Phuong phép san xuét vat liéu nén kim loai dugc phu theo diém 10 hoac 11,

trong dé vat liéu nén kim loai nay 12 tAm kim loai hozc hop lam bang kim loai.
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