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ABSTRACT

The unsaturated polyester resin (UPR) used in artificial stones is a
special grade, which should satisfy all technical requirements. To
synthesize this UPR, the new temperature program has been
established according to fuse balance polycondensation method at
maximum temperature at 200°C. This temperature program showed
high stability, safety, and good reproducibility. The UPR properties
respond to all technical requirements. Experiment showed, the most
important requirement is keeping molar ratio (-OH): (-COOH) = 1,1
1,0. The physico-mechanical properties of artificial stone, using
synthezied UPR — PHX (Sample S1) and commercial UPR — SHCP
(Sample S2) indicated that mechanical properties of S1is higher than
that of S2. FESEM images show that S1 and S2's morphology have
UPR matrix iniformly distributed in a inorganic filler without phase
separation at interphase.

Gidi thiéu chung

Nhua polyester khdng no (PEKN) lan dau tién dugc
Wallace Carothers (M§) t6ng hgp thanh céng tu
ethylene glycol vdi acid va anhydride acid khéng no
nhu fumaric acid va maleic anhydride vao ndm 1920 [1].
Tuy nhién, cho dén sau thé chién Il (1941 — 1945) nhuya
PEKN mdi thuc sy dugc san xudt & quy md cong
nghiép [2,3]. Trong nhiéu thap nién sau do cho dén
nhitng ndm dau thé ky XXI van xudt hién déu dan
nhitng cong trinh nghién clu dé hoan thién quy trinh
cong nghé téng hap nhua PEKN [4-10]. Trong vat liéu
polymer composite, nhia PEKN dugc sif réng rai hon

ca. Nhyua nay c6 nhiéu loai vdi cac dac trung ky thuat
khéc nhau, song loai nhua dung lam chat két dinh cho
da nhan tao c6 nhiing khac biét ma nhiing loai nhua
thuong mai phS théng khac khéng dép ting duac [11].

Gan day, dé tng hop dudc loai nhua PEKN chiu khi
héu tét hon &p dung trong san xudt dé nhan tao,
ching t6i d& cong bd bang sang ché [12]. Tuy nhién,
dé t6ng hop dugc loai nhua PEKN c6 kha nang thay
thé mét s nhua PEKN cla céc hdng nhu SHCP
(Singapore), Eternal (Pai Loan)..., trong cong trinh nay
da tién hanh nghién clu cac van dé quan trong nhu:
Chuang trinh nhiét dé clia qué trinh trling ngung can
https://doi.org/10.51316/jca.2021.089

50


https://doi.org/10.51316/jca.2021.089
mailto:nang.hoxuan@phenikaa-uni.edu.vn
mailto:nanghx@phenikaa.com

Vietnam Journal of Catalysis and Adsorption, 10 — special issue 1 (2021) 50-55

bang trong thé néng chay; ty 1é mol cla cac cau tur
tham gia phan Ung. Banh gié céc tinh chat cd ly cta da
nhan tao si dung nhua PEKN téng hop dugc va so
sanh vdi loai nhya PEKN cung loai clia hang SHCP.

Thuc nghiém va phuong phap nghién cldu
Héa chdt

Maleic anhydride (MA, 99,5%, NanYa); Phthalic
anhydride (PA 99,8%, Continental Petrochemicals); 1,2
propylene glycol (PG 99,9% Shell Chemical); Ethylene
glycol (EG 99,8%, GC Glycol); Diethylene glycol (DEG,
99,8%, GC Glycol); Hydroquinon (HQ 99,5%, Eastman);
Styrene monomer (SM 99,5%, Wee Tee Tong
Chemicals); Dibutyl tin oxide (DBTO 99,5% Ackoss);
Tert - butyl benzoyl peoxide (TBBP 80% trong
acetylacetone, AkzoNobel); Cobalt (Il) 2-etylhexanoat,
10%, AkzoNobel); Chéat lien két silan 3-(Trimethoxy
silyhpropyl metacrylat (TMSPM, 99,5%, Evonik) ; bét
mau titan dioxit (TiO2, 95% Dupont); SiO2 99,5%,
0,1+0,4 mm; 0,3 + 0,6 mm, 0,5+1,2 mm, Chettinad,
cristobalite (99,5%, < 45 um, Phenikaa Hué).

Phuong phdp téng hop nhua PEKN

Mau nhua polyester khong no (PEKN-PHX) dugc téng
hop theo phuong phép trung ngung trong thé néng
chdy & nhiét dé cao (190-200°C) trong mdi trudng khi
nito, khudy manh va lién tuc tach nudc ra khoi moi
trudng phan Ung thong qua thiét bi ngung tu
(deflegmator). Thanh phén tham gia phan Ung gom
cac glycol (EG, DEG, PG) va cac anhydride acid (AM va
AP) vdi ty 1& mol glycol/anhydride acid = 1,1/1,0 v&i su
€O mat clia 0,2%KL chét xuc tac DBTO va 0,02%KL chat
chéng gel hda HQ [10]. Pau tién nap cac glycol vao
reactor, khi nhiét dé dat khodng 80°C, nap tU tUr cac
anhydride acid, trong Iic do van duy tri khudy va cap
nitd. Hé s6 dién day cla reactor vao khoang 0,8. O
nhiét do 110°C — 140°C, hdn hgp cac chat tham gia
phan Ung déng nhat va bat dau phan Ung este hda
gilta cac anhydride acid hiiu cg két hgp vdi glycol
khéng tach nudc, tao thanh ester acid (monoester).
Sau dé, ap dung chuang trinh nhiét dé ty dé xuét dé
ti€p tuc phan Ung. Khi chi s6 acid dat 70 + 100 mg
KOH/g, bat dau s dung chan khéng & ap suét du 100
+ 300 mmHg. Qua trinh trung ngung két thic khi chi
s6 acid < 30 mg KOH/q.

Phuong phap chudn bi mau nhua PEKN déng ran: 100
g nhua PEKN dugc déng ran néng vdi 1,0%KL chat xic
tac TBBP va 0,01%KL chét xdc tién octoat coban 2* &
nhiét do 80°C trong bé én nhiét.

Phuong phép ché tao mau da nhan tao: Mau da nhan
tao gia cudng bang c6t liéu thach anh dugc ché tao
bang phuong phéap rung ép trong méi trudng chan
khéng va doéng ran bang phuong phép gia nhiét &
nhiét dé 120°C trong 45 phat. Thanh phan mau vét liéu
PC bao gdm 12%KL nhya nén PEKN-PHX hodc PEKN-
SHCP (da bao gom 2,0% KL chat lién két sian TMSPM,
1,0%KL TBPP va 0,01%KL chéat xtc tién cobalt 2%);
cristobalit < 45 um (30%KL), cét liéu thach anh SiO2
bao gom kich thudc hat 0,1<0,4mm (26%KL),
0,3+0,6mm (15%KL), 0,5+1,2mm (15%KL) va bt mau
trang TiO2 (2%KL).

Phuong phdp xdc dinh cdc tinh chdt co ly cGa nhua
PEKN sau déng rdn

Chi s6 acid dugc xac dinh theo phuong phép chuén do
theo tiéu chuédn ASTM D4662-15; Ham luong dung moi
styren dugc xac dinh theo tiéu chudn ASTM 1259-06;
D6 nhét clia nhua 1dng dudc xac dinh theo tiéu chuédn
ASTM D1824-16 trén thiét bi do dé nhdt Brookfield
LVDVE, My; Mau sac theo Hazen: dugc xac dinh theo
nguyén ly hap thu trén thiét bj do mau BYK LCM — IV,
BYK, Buc; Thai gian gel, thai gian dong rén va nhiét dé
téa nhiét cuc dai dugc xac dinh bang thiét bi ghi nhiét
Testo, Genlab, Anh; B cling Barcol theo tiéu chuén
ASTM D 2583 — 95 trén thiét bi GYZJ 934 -1, Colman,
My; DS bén kéo, modul kéo dudc xac dinh theo tiéu
chuén 1ISO527:1996 vdi téc dé kéo S5mm/phut trén may
Instron 100KN, My; D6 bén uén, modul uén dugc xac
dinh theo tiéu chuédn 1SO178:1993 trén méy Instron
100KN hang Instron, My; D6 bén va dép khong khia
dudc xac dinh theo tiéu chudn ASTM D4812 : 1999 trén
may Tinius Olsen model 92T, hang Tinium Olsen, My;
D6 mai mon, dugc xac dinh theo tiéu chudn ASTM
D4060:1995 vdi tai trong 1000g, banh mai CS — 10, s&
vong quay 1000 vong va téc dé quay cua dia la 72
vong/phut, trén thiét bi Abraser 5135, Taber, M.

Phuong phdp xdc dinh cdc tinh chdt co ly cia méu dd
nhdn tgo

D6 bén udn dugc xac dinh theo tiéu chudn BS
EN14617-2:2016 trén thiét bi Flexi-1000, Gabbrielli, Y;
D6 bén va dap dugc xac dinh theo tiéu chudn EN
14617-9:2005 trén thiét bi US.PAT.425191, Nhat Ban; D6
mai mon sau dugc xac dinh theo tiéu chudn EN14617-
4:2012 trén thiét bi mai mon GT010009, Gabbrielli, V;
D6 clng vach bé mat dugc xéc dinh theo tiéu chuédn
ENT101:1991 trén thiét bj do dd cdng Barbeel, Dlc; Do
hdp thu nudc dugc xac dinh theo tiéu chudn BS EN
14617-1:2013.
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Phuong phép xac dinh cdu tric hinh théi cta vat liéu
dugc xac dinh bang phuong phap chup anh hién vi
dién t quét phat xa trudng trén thiét bi FESEM-4800,
Hitachi, Nhat Ban.

Két qua va thao luan

Dé xudt chuong trinh nhiét do

Dua vao tai liéu tham khao [3,5,7,10] va cac thi nghiém
tham do, ching téi da thiét [ap chuong trinh nhiét dé
dé t6ng hop nhua PEKN-PHX bao gém 5 giai doan thé
hién & Hinh 1 va cac thong s6 cla chuang trinh nhiét
dé dugc trinh bay & Bang 1:
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Hinh 1: SG d6 chuong trinh nhiét dé téng hap nhua
PEKN-PHX

Bang 1: Cac thong s6 clia chuong trinh nhiét do

Giai o Nhiét do, ToC d_(? tang | Thai g_|:an
doan Chuc nang oc (+), giam (-) | thuc hién,
‘ nhiét, °C/phut phut
1 |Nang nhiét 80 - 160 +0,5 160
2 | Duy tri nhiét 160+0,5 0,0 120
3 |Néng nhiét 160 - 200 +0,3 133
4 |Duy tri nhiét 200+0,5 0,0 300
5 |Lam mat 200 - 130 -0,58 120

D3 tién hanh t6ng hap nhua PEKN-PHX theo chuong
trinh nhiét & hinh 1 va danh gia tinh 6n dinh cling nhu
dé 13p lai cla cac dac trung clia nhya PEKN thu dugc
khi thuc hién theo chuong trinh nhiét d6 da thiét lap
va cac diéu kién dugc trinh bay & muc 2.2, trong do
thanh phan cdu t tham gia phan Ung theo ty Ié mol
bao gém: EGDEGPGAM:AP = 5:3:3:6:4, chét xUc tac
DBTO = 0,2%KL; HQ = 0,02%KL. Céc dac trung cula
nhua PEKN thu dugc véi cac lan téng hop dugc trinh
bay & Bang 2. TU bang 2 nhan théy, nhua PEKN cla
céc 1an t6ng hop cé cac tinh chét déap Ung yéu cau dat
ra, trong do: Chi s6 acid dat dugc ti 27,3 +28,5 mg
KOH/g; d6 nhét nam trong khoang 644 <683 cps;
mau sic mau nhua 16ng 40,8+42,8 (thang Hazen). Cac

thong s6 déng ran nhu thai gian gel hda va thai gian
dat nhiét dé cuc dai cling nam trong khoang gia tri
yéu cau. bac biét, mau nhua PEKN thu dugc qua cac
[an t6ng hop déu khodng co vét nat, day la su cai thién
ré rét cla mau nhya cling la mét trong cac tinh chét
quan trong cla nhya PEKN s&f dung trong sdn xuat da
nhan tao.

Bang 2: Cac dic trung clia cac mau nhya PEKN-PHX
téng hap dugc

. Thi tu 1an t6ng hap nhua PEKN-
Chi tiéu kiém Tieu A1antong hop nhua
tra chuén PHX
Lan 1 Lan 2 Lan 3 Lan 4
Chi s acid,
g KOLYs <30 285 | 278 | 282 | 273
Poé nhét & ]
Se o 400+ 800| 644 | 659 | 683 | 652
Mau séc
<50 | 428 | 423 | 415 | 408
Hazen
Ham ludng 32-35 | 3350 | 3342 | 3350 | 33.25
styren, %KL
Thdi gian gel 7-12 | 820 | 840 | 835 | 8715
hda, phut
Thdi gian
dong rén, 10-18 | 1405 | 1430 | 1345 | 13,30
phut
NRIECGO e | 500230 | 2082 | 2105 | 2128 | 2143
dai,°C
6 clng > 40 43 42 43 4
Barcol
SE Vvét nuit <1 0 0 0 0

Anh hudng cia ty ¢ glycol/anhydride acid dén cdc
thdng s6 ky thudt cta nhya PEKN

Pa tién hanh khao sat dnh hudng cla ty 1& mol glycol
bao gém EG, DEG va PG dén cac dac trung cla nhua
PEKN. Cac mau nhya dugc t8ng hop theo phuong
phép va diéu kién da néu & muc 2.2, trong do, ty Ié
glycol : anhydride acid thay d&i & cac mau thi nghiém
theo ky hiéu mau trinh bay & Bang 3.

Bang 3: Thanh phan cac cdu tU tham gia phan Ung

Ty 1é mol
Méau Thanh phan Ty lé mol glycol/anhydride
acid
M1 EG/DEG/PG/AM/AP | 5/1/3/6/4 0,9/1,0
M2 EG/DEG/PG/AM/AP | 5/2/3/6/4 1,0/1,0
M3 EG/DEG/PG/AM/AP | 5/3/3/6/4 1,1/1,0
M4 EG/DEG/PG/AM/AP | 5/4/3/6/4 1,2/1,0
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Két qud thi nghiém khdo sat anh hudng cla su thay

déi ty Ié glycol DEG:PG trong cong thic phéi liéu dén

cac théng s6 ky thuat ctia nhuya PEKN sau khi téng hop

dugc trinh bay & Bang 4.

Bang 4: Cac thong s6 k§ thuat clia cac mau nhya PEKN
vdi cac ty 1é glycol/anhydride acid khac nhau

liéu t6ng hop mau M3 tang ty 1& cdu t&t DEG véi cdu
tric phan t mach dai, gidp tdng dé dan hoi cla céc
phan ti nhya va gidm hién tugng nut.. Khi tdng ty lé
mol glycol : anhydride acid 1én 1,2:1,0, mau nhua PEKN
thu dugc co cac chi tiu ki thugt dat yéu céu, tuy
nhién, do cliing cia mau nhya PEKN thap (d6 cing
Barcol la 39), khéng dat tiéu chuédn. Diéu nay co thé

nhua PEKN-SHCP va dat yéu cau tiéu chuén, trong do:
mau sic mau nhua dat 40,8 (Hazen); khong cé vét nit,
dé cling Barcol dat 42 va dé co ngét thép nhét (7,9%).
K&t qué nay dugc giai thich la do ty I& glycol dung du
10% mol so vdi lugng anhydride acid dé bu phan mat
mét cla glycol bay hdi trong qué trinh trung ngung,
viéc nhya PEKN thu dugc cé chi s acid thap (28
mgKOH/qg) thé hién & luong glycol con lai di dé phan
Ung vai anhydride acid. Ngoai ra, trong cong thiic phéi

Cacthong | 4 Két qua dat dugc giai thich 1a do ty & glycol:anhydride acid cao nén khi
SO liy chugn | PEKN-| M? M3 v két thuc phan Ung trung ngung, lugng glycol con du
thuét SHCP trong hdn hap nhya tao thanh, lugng glycol nay khéng
Chisé tham phan Ung déng rén nén lam gidm dé cing clia

acid, mg | < 30 28 40 36 28 25 mau nhya PEKN. Do do, mau M3 c6 cong thic phdi
KO,H/Q liéu t6i uu dé€ téng hop nhua PEKN cho cac tinh chét
chise <3 ly t6t nhat.
mau, < 50 41,2 43,4 42,6 41,8 40,8
Hazen ,

D6 nhét S | 400 — Anh hudng cua ty 1€ glycol/anhydride acid dén cdc tinh
530C 800 692 | 820 | 790 | 683 | 616 | chdtco ly ciia nhua PEKN sau déng rdn

Thong &y e T .
25°C, ' 1,12 1,3 1,13 1,12 1,12 B3 tién hanh khao sat cac tinh chat ca ly cla cac mau
g/cm’ 120 nhua PEKN-PHX sau khi déng ran, déng thai so sanh
Ham 33 véi mau nhya PEKN cung loai cia hing SHCP-
luong 35 333 | 336 | 332 | 330 | 337 | Singapore (PEKN-SHCP), két qua thu dugc trinh bay &

styren, % bang 5.

Thai gian B

gelhda, | 7-12 9,15 1510 | 14,20 | 935 | 9,05 Bang 5: Tinh chét ¢ ly clia cac mau nhya nén PEKN
phut

Thdi gian Tinh chat | PEKN-

dénggrén, 10-18 14,10 22,55 | 20,10 | 15,20 | 1415 caly SHCP M1 M2 M3 M4

hut R
Nr?ieft a6 | o0_ kgg k;/lega 8636 | 7512 | 7823 | 9078 | 8819
cyc dai, 208,33 | 209,2 | 204,3 | 203,8 | 2051

°C 230 Modul 2 5 1

S6 vét nutt <1 0 4 2 0 0 kéo, GPa >87 4 493 6,23 617

B cin i
ool | 20| B 0| 2| 2| 3 BOLEN | 12548 | 8428 | 10877 | 13012 | 127,63

— uén, MPa
200 | g5 | 81 | 87 | 83 | 79 | 80
ngoL % Modul | sog | 544 | 585 | 683 | 657
, . x % udn, GPa
TU Bang 4 nhan thay: Mau M1 va mau M2 tucong Ung
vdi ty 1é mol glycol : anhydride acid la 0,9:1,0 va 1,0:1,0 6 bén va 806 | 635 71 913 905
c6 chi s6 acid, thai gian gel hoa va thdi gian déng ran dap, Ki/m* |~ , , , ,
keo dai, khong dat yeu cau. Trong khi, mau M2 co s6 Pomal | oios | 7614 | 7437 | 7002 | 7204
vét nut va dé co ngdt sau vugt qua tiéu chuan cho mon, g
phép. Mau M3 ¢ ty 1é mol glycol : anhydride acid 1a 1,1
: 1,0, c6 cac chi tiéu ky thuat tuong duong véi mau K& qua trén bang 5 nhan thdy, ty l&é mol

lycol/anhydride acid ¢ anh hudng dén cac tinh chat
cd ly clia mau nhya PEKN-PHX sau khi déng ran. O
mau nhua M1, M2, tuong Ung vdi ty 1& mol glycol :
anhydride acid 0,9:1,0 va 1,0:1,0, cac tinh chét ca ly nhu:
do bén kéo, do bén udn, dé bén va dap thap hon mau
nhua PEKN-SHCP, déng thdi, dd mai mon cao hon cho
thdy kha ndng chiu mai mon cla 2 mau nhya PEKN
nay thdp hon so mau nhua PEKN-SHCP. Khi tang ty 1&
mol glycol : anhydride acid 1én 1,1:1,0 (mau M3), cac
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tinh chat co ly cia mau nhua PEKN thu dugc cao hon
SO Vi cac tinh chat co ly ciia mau nhya PEKN-SHCP
cling loai. Tuy nhién, khi tiép tuc tang ty 1é mol glycol :
anhydride acid lén 1,2:1,0, cac tinh chét ca Iy cila mau
nhua cé xu hudng gidm nhung van cao hon tinh chét
ca ly ctia mau nhua PEKN-SHCP. Diéu nay cling c6 thé
dugc gidi thich 1a do &nh hudng cua lugng glycol du
trong hén hop khéng tham gia vao qué trinh phan
Ung nén lam gidm tinh chat ca ly clia mau nhya tuong
ty nhu két qua thu dugc & phan 3.2. Theo tai liéu [13],
dd bén kéo clia nhya PEKN sau khi dong rén dao
déng trong khodng 34,5-103,5 MPa, nhu vay, do bén
kéo cla mau nhya PEKN-PHX va PEKN-SHCP nam
trong khodng gia tri yéu cau, trong do, mau nhua M3
o tinh chét ca ly tét nhét. Bang 5: So sanh tinh chét co
ly cla mau nhua PEKN-PHX v&i mau nhua PEKN-
SHCP.

Bdnh gid tinh chdt co ly cGa dd nhdn tao

DE danh gia tinh chét ca ly trén san phédm da nhan tao
st dung 2 loai nhya nén PEKN — PHX mau M3 (S1) va
PEKN — SHCP (S2), d& tién hanh ché tao mau d& nhan
tao gdc thach anh phd bién nhat vdi thanh phan cdp
phdi dac trung da trinh bay & muc 2.4. Tinh chat cg ly
clia 2 mau da nhan tao thu dugc trinh bay & Bang 6.

Bang 6: So sénh tinh chat cg ly ciia da nhan tao su
dung nhya nén PEKN-PHX va PEKN-SHCP

Tinh chat cg Iy Tieu 51 52
chuan
D6 hut nudc, % < 0,05 0,0168 0,0182
D6 bén ubn, MPa > 40 71,47 65,28
D6 mai mon sau, mm? <175 102 102
D6 ciing bé mat, Mohs <70 7,0 7,0
D6 bén va dap, >3,0 83 6,8

T bang 6 nhan thdy, mau da nhan tao gdc thach anh
st dung nhua nén PEKN-PHX téng hop dugc c6 do
bén va dap tang 22,05%; d6 bén uén cao hon 9,48 %
va dé hap thu nudc gidm 7,69% so vdi nhua nén
PEKN-SHCP; céc tinh chéat ca ly khéac nhu: d6 mai mon
sdu, d6 clng vach bé mat tuong duong nhau va dat
gia tri tuong Ung 1a 6,8 J; 102 mm? va 7,0 Moh, va déu
dat yéu céu theo tiéu chudn cta san phdm da nhan
tao gdc thach anh. Diéu nay cé thé dugc gidi thich la
do, hé nhua PEKN-PHX dugc téng hgp trén cg sd
codng thdc phdi liéu cé st dung ty 1& glycol : anhydride
acid téi uu, két hgp vdi ty 1& cau t& DEG vdi cdu tric
phan t& mach dai, gitp tdng d6 dan hoi cla cac phan
t&r nhua PEKN-PHX.

Céu tric hinh thdi bé mct méu dd nhén tao

C4u truc hinh thai bé mat clia 2 mau da nhan tao (S1
va S2) dugc xac dinh bang phuong phap chup anh
hién vi dién ti quét phat xa trudng (FESEM) vdi cac do
phéng dai 500 lan va 1000 [an dugc trinh bay & hinh 2
va hinh 3.

S-480076,0kV 8 Omi 500 SE(M)

Hinh 2: Anh FESEM cuia hai m3u da nhan tao st dung
hé nhua nén PEKN-PHX (2a) va PEKN-SHCP (2b)
vai dé phéng dai 500 1an
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3b)
Hinh 3: Anh FESEM ctia hai mau d4 nhan tao st dung
hé nhua nén PEKN-PHX (3a) va PEKN-SHCP (3b)
véi do phdng dai 1000 [an

TU két qua trén hinh 2 va hinh 3 nhan thay, hat cdt liéu
thach anh c¢é kich thudc hat Ién nhat khoang 1,2 mm.
Cé hai mau da nhan tao, nhua nén PEKN phan bé déu
trén bé mat cac chat don vé ca SiOz va khong quan sat
thdy hién tugng tach pha. Tuy nhién, mau da nhan tao
ST (hinh 2 a va 3 a) cho thdy bé mat vat liéu cé céu tric
déc chac, it 16 réng t€ vi so v8i mau da S2, didu nay
dugc thé hién bdi do hdp thu nudc cla mau da nhan
tao ST st dung nhua PEKN-PHX th&p han so vaéi mau S2
st dung PEKN-SHCP. Piéu nay khang dinh viéc st dung
chuong trinh nhiét va céng thic phdéi liéu dé xudt dé
téng hop nhua PEKN-PHX d& cai thién céc tinh chét co
ly cia hé nhua nén PEKN-PHX so v&i mau nhya thuong
mai cung loai ctia hang SHCP.

K&t ludn

IDE khéng dinh dugc chuong trinh nhiét dé téng hop
nhua PEKN theo phuong phép tring ngung can bang
trong thé néng chdy gém 5 giai doan nang nhiét ting
bac dén nhiét d6 téi da 200°C c6 db 6n dinh cao, an
toan va dé lap lai t6t ddm bao nhan dugc nhua dat cac
chi tiéu chat lugng theo yéu cau.

Két qua khéo sét ty 1é mol glycol/anhydride acid trong
cobng thic phdi liéu cho thdy: Téng ty 1é mol clia nhom
glycol : nhém anhydride acid 1a 1,1 : 1,0 cho san pham
nhua cé cac thong s6 ki thuat t6t nhat va pht hgp nhét
dé Ung dung trong san xudt da nhan tao gia cudng
bang cét liéu thach anh.

Két qua Ung dung nhya PEKN — PHX t8ng hap dugc va
mau nhua thuong mai PEKN —SHCP dé ché tao da nhan
tao gdc thach anh nhan thay: chat lugng cla san phém
d4 nhan tao st dung nhua PEKN-PHX t6ng hop dugc tur
dé tai cd cac chi tiéu ky thuat dugc tang cudng so vdi
khi s&r dung nhua PEKN-SHCP va dat yéu cédu kj thuat
theo tiéu chuén.
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Nghién clu nay dugc tai trg bdi bdi quy Phat trién
Chuong trinh nghién clu Béc 1ap cdp Quéc gia trong
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