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Abstract. Tong quan vé nhua polycacbonat (PC) va polyuretan (PU). Nghién ctru
xdy dyng quy trinh thuc nghiém diéu ché Bishydroxylethyl Bisphenol A ete va
Bishydroxylpropyl Bisphenol A ete tir nhya PC phé thai. Khao sat mot s6 tinh chét
va ciu tric cia san pham thu duge. Tong hgp dugc polyeste tir BHE-BPA va BHP-
BPA, két hop cing TDI dung lam chat tao mang PU. Khao sat mot s6 tinh chat va

danh gia kha nang 4p dung vao thuc tién cta chit tao mang ché tao dugc.

Keywords. Hoa Iy hoc; Phé thai; Tai ché; Nhuya

Content

1. Ly do lwa chon dé tai

Polycacbonat (PC) dugc bat dau dua vao s dung & quy md cong nghiép tir nhitng nim
1950, va nhanh chong tré thanh mot trong nhiing loai nhya k¥ thuat dugc ti€u thu nhiéu
nhat trén thé gi6i.

Linh vuc chinh st dung PC 1a cong nghiép dién tir, truyén thong, xay dung, ... dé san
xudt cac ciu kién nhu vo may tinh, cac loai dia CD, kinh chéan trong xay dung va trang tri.
Theo thdng ké [11, 24, 29] thi trudng Polycarbonate toan cau trong nam 2009 1a 2,9 triéu

tan, trong d6 dimg dau 1a Chau A véi tong murc tiéu thu 1a 930.000 tin, cac qudc gia cd
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luong ti€u thu dac biét 16n 1a Trung Quéc, Nhat Ban, An Do véi mite tang trudng du bao
13 6% nam, tht hai 13 Chau Au vé6i tong murc tiéu thu khoang 600.000 tan, tiép theo Bic
M§$ voi lugng s dung polycacbonat trong nim 2009 gin 440.000 tin.

Ba khu vuc trén chiém hon 95% lugng polycarbonate toan cau. Nhu cau tai cac qubc
gia con lai cua thé giéi khoang 112.000 tan.

Tai Viét Nam, c4c san phiam tir polycacbonat phat trién manh trong nhitng nim gan
day, dic biét 1a trong cac nganh xiy dung, truyén thong..... Chi tinh riéng san pham dia
dung cho hé thdng doc laze, theo thong ké cua Tong cuc thong ké nam 2003 gia tri nhap
khau vao Viét Nam da dat hon 15 triéu USD.

Bén canh viéc gia ting manh vé s6 luong va linh vuc Gmg dung thi cac san pham phé
thai cling ting 1én mot cach vo cling nhanh chong, nén van dé tai str dung va xir 1y cac san
pham phé thai ciia Polycacbonat ngdy cang tré thanh nhu cu buc thiét ca vé mat khinh té
1an van dé phat trién bén viing bao vé mai truong.

Nhuya PC c6 thé dugc tai ché bang cach bam, xay cic san pham ép phé thai sau d6 cho
truc tiép vao may ¢ép dun nhiét dé tao lai hat nhua, hodc gia cong ngay thanh cac san
pham khac, tuy nhién theo cich nay s& lam giam chat lugng ciia nhua, va hau nhu khong
duge sir dung lai cho céc chi tiét yéu cau chat luong cao, ngoai ra dy co thé lai 1a ngudn
gay 0 nhiém méi con nang né hon néu nhu sit dung cac thiét bi lac hau.

Qua trinh depolyme hodc phan huy nhya PC phé thai thanh cac hop phdn monome
ban dau, va tai sir dung ching nhu nguyén liéu dau trong qua trinh tong hop polyme gan
day dugc phat trién manh mé, va tré thanh mot huéng di méi trong giai quyét van dé
nhua phé thai néi chung va PC néi riéng.

V6i PC qua qua trinh tai ché héa hoc c6 thé chuyén thanh hop phan Bisphenol A ban
dau ciing nhu cac dan xuit co gia tri cta nd, trong d6 dang chii y 1a Bishydroxylethyl
Bisphenol A ete va Bishydroxylpropyl Bisphenol A ete, cac rugu da chuc nay 1a nguyén
liéu dau quan trong trong cong nghiép son polyuretan (PU) day ciing 1a huéng nghién ciru
da va dang dugc cic nudc trén thé gidi hién nay dau tu [1,3,6,8,13]. Di theo huéng
nghién ctru ndy chung t6i lia chon dé tai “Ché tao va khdo sdt mét sé tinh chit ciia chit
tao mang trén co sé nhwa poliuretan thu dwoc ti qud trinh tdi ché polycarbonate phé

thai”.
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2. Muc tiéu ciia d@ tai la:
1. Nghién ctru x4y dung quy trinh thuc nghiém diéu ché Bishydroxylethyl Bisphenol
A ete va Bishydroxylpropyl Bisphenol A ete tir nhwa PC phé thai.
2. Khao sat mot s6 tinh chat va ciu tric ctia san pham thu dugc.
3. Tong hop duoc polyeste tir BHE-BPA va BHP-BPA, két hop cung TDI dung 1am
chét tao mang PU.
4. Khéao sat mot so tinh chat va danh gia kha ning ap dung vao thyc tién cua chit tao
mang ché tao duoc.
THU'C NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1 Héa chat va thiét bi
2.1.1 Héa chat
- Bia CD phé thai.
- Etylen glicol (EG) 99 % AR Trung Qudc.
- Propylen glicol (EG) 99 % AR Trung Qudc.
- Uré 99 % loai P, san xuét tai Trung Quéc.
- Natri cacbonat ( Na,CO3) 99,8 % loai P, san xuat tai Trung Qudc.
- Oxit kém (ZnO ) 99 % AR Trung Quéc..
- Toluen loai P sén xuét tai Trung Quéc.
- Axeton loai P san xuit tai Trung Qudbc.
- Dimetylfomamit (DMF) loai P san xuét tai Trung Qudc.
- Etylaxetat loai P san xuat tai Trung Qudc.
- TDI cong nghiép cia hing HUNTSMAN, Dtrc.
- Axit adipic, Buec.
- Khi nito.
2.1.2 Thiét bi

- Binh cdu ba c¢6 nham dung tich - Binh khi nito.

250ml va 500ml. - Bép dién ho.

- Sinh han héi luu thang nham. - Banh cach cat.

- Sinh han Claizen nham. - Nhiét ké loai 0 - 300°C.
- B6 khuay thily tinh nham. - Bom chan khong.
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- May khudy thi nghiém Ba Lan - Pinaskata.
- Capila nham.

2.2 THUC NGHIEM
2.2.1 Toéng hop Bishyroxyethyl Bisphenol A ete (BHE-BPA) tir PC phé thai

Nguén PC duoc sir dung 1a cac dia CD phé thai trén thi trudng, sau khi duoc xur 1y
bang dung dich kiém dé loai bo kim loai va cac chat ban bam trén bé mit, dia duogc ria
sach, sy kho va bam thanh cac manh nho véi kich thude tir 1-3mm, bao quan trong thi
polietylen kin.

Qua trinh chuyén hoéa PC thanh BHE-BPA dugc tién hanh qua hai giai doan d6 la:
[4,9,6,14,16, 19]

1. Giai doan 1 phan hity nhya thanh BPA va cic dan xuit cia BPA.

2. Giai doan 2 alkolxyl hoa dé chuyén cac dan xuit nay thanh BHE-BPA.

Giai phan hily nhya dugce tién hanh nhu sau
Cho vao binh cau 3 ¢6 nham dung tich 500ml ¢6 lap sinh han hoi luu nhu hinh 8

+ 50,89 Polycacbonat phé thai (twong duong 0,2 mol sé mit xich).

+ 1249 Etylen glicol (2,0 mol).

+ 0,4g Natri cacbonat lam xuc tac.

Bat may khudy, nang nhiét va mé van khi nito tao méi trudng khi tro cho phan tng.

Hinh 2.1 So d6 thiét bi phan ng di¢u ché BHE-BPA tir PC phé thai
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2.2.2 Téng hop Bishyroxypropyl Bisphenol A ete (BHP-BPA) tir PC phé thai

Tir cac két qua nghién ctru vé diéu ché BHE-BPA 6 trén, bang cach twong tu ching
t6i xay dung dugc quy trinh diéu ché BHP-BPA nhu sau:

1. Giai doan phan huy nhira bang propylen glycol tién hanh & khoang nhiét do 140 -

200°C véi xtic tic NayCOs,

2. Giai doan alkolxyl hoa tién hanh & 180°C trong 4h.
Cho vao binh cau 3 ¢6 nhdm dung tich 250ml ¢6 lap sinh han hdi luu :

- 50.8g Polycacbonat phé thai (twong duong 0,2 mol s6 mit xich).

- 1529 Propylen glycol (2,0 mol).

- 1,0g xuc tac Natri cacbonat.

Bat may khudy, nang nhiét 1én 180°C, mé van khi nito tao méi trudng khi tro, duy
tri phan tng khoang 60 phut.

Giai doan alkoxyl duoc thuc hién bang cach thém vao hdn hop phan Gng 21.6g
uré (0,36mol), 0.2g ZnO van duy tri nhiét d6 & 180°C trong 4h, sau d6 lam ngudi va loc
b6 cac chét ran lo ling. Lugng du propylen glycol khong phan tmg duogc loai bo bang hut
chan khong, tai 4p suat 30-50mmHg.

2.2.3 Tong hop polyeste polyol phan nhanh ¢é chira nhém — OH

Tir cac phuong phép téng hop polyeste mach thing hodc polyeste phan nhanh ¢
chtta nhém —OH dé tong hop PU trong [5,10,13], chung t6i chon cach tién hanh phan tng
¢ trang thai nong chdy, qua hai giai doan trong moi truong khi tro N,, & nhiét do 170-
1800C, o giai doan dau cua phan tng da tu hé dugc lép may khuéy, dianasskata dé tach
nuoc.

Giai doan hai, phan ung da ty sdu dugc tién hanh trong diéu kién 4p suét thap 10-
20mmHg, dén khi san pham dat chi sb axit < 2,0 mgKOH/g. Ty 18 hdn hop phan tng
duogc chira ¢ bang 3.10.

Bing 2.1 Ty 1¢ hdn hop phan ting ché tao polyeste phan nhanh.

Ty 1é mol cac chat tham gia phan tng

Glyxerin BHE-BPA BHP-BPA Axit Adipic

STT
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1 0,1 1,1 0 1,0

2 0,1 0 11 1,0

2.2.3.1 Tong hop polyeste phan nhanh tir BHE-BPA (PE1).

* Giai doan 1
Can vao binh phan tng ba ¢6 nham dung tich 250ml:

- 56,32g BHE-BPA (0,22 mol).

- 29,29 Axit Adipic (0,2 mol).

- 3,69 (0,02 mol) Glyxerin.
bat binh vao banh cach cat co lép nhiét ké theo ddi nhiét do. Lép hé phan ng :

- Lip bo khudy nham.

- Lap capila dé syc khi nito.

- Lip dianaskata.

- Lap sinh han thang

Bat bép dién dun nong hdn hop 1én 140-150°C dé cac chit chay long hoan toan,
m& van khi nito diéu chinh dong khi suc qua hdn hop phan Gng, bat may khudy, nang va
duy tri nhiét d6 cua hdn hop 1én 170-180°C. Cir 2 gi¢ phan tng tién hanh 14y méu xac
dinh chi sb axit. Khi chi sb axit ciia hdn hop giam dén 7-8mgKOH/g thi phan ung gan
dat dén can bang nén téc do da tu cua phan Gmg xay ra rat cham (thuong sau khoang 10
gid), luc ndy can chuyén phan Gng sang giai doan & ap suét thap.
* Giai dogn 2
- Théo bd khudy nham thay bang nap bit.
- Thao dianaskata, sinh han thang va thay thé bang sinh han Claizen.
- Lap binh himng vao dau kia ctia sinh han va két ndi v&i hé chan khong.

Phan tng da tu tiép & nhiét 46 180°C, ap suat 10-20mmHg, ctr 2 gio iy miu mot
lan dé phan tich chi s6 axit cho dén khi san pham dat chi s6 axit < 2,0 thi dimg phan tng.

Polyeste sau cung dugc dem xac dinh thém chi s6 hydroxyl.
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2.2.3.2 Tong hop polyeste phan nhanh tir BHP-BPA (PE2).

Qua trinh tong hop polyeste tir BHP-BPA ciing duogc tién hanh twong tu nhu trén.
Can vao binh phan tng ba ¢6 nham dung tich 250ml:

- 62,929 BHP-BPA (0,22 mol).

- 29,29 Axit Adipic (0,2 mol).

- 3,69 glyxerin (0,02 mol).

Lip hé phan Gmg nhu trén va thyc hién phan Gng theo hai giai doan & 170- 180°C,
trong qué trinh phan Gmg cr 2 gio 14y mau mot 1an xac dinh chi s6 axit, dén khi chi sd axit
ctia hon hop < 2,0 thi dung phan tng.

2.2.4 Ché tao chit tao mang polyuretan.

Tir cac polyeste tong hop duoc, chung toi ché tao son PU hai thanh phan bang
cach phdi tron cing voi chat dong ran Toluen diisoxianat (TDI), trong dung méi DMF.
Su tao mang trong son 1a do phan tng gitra nhom isoxyanat (-NCO) v6i nhom — OH cua
polyeste, nén ty 1¢ giita cac thanh phan phai dam bao chinh xac.

Pé tim ra ty 1é thich hop giita Polyeste/ TDI chiing toi tién hanh khao sét ty 18 theo
phan trong lugng khac nhau giita chung. Trudc tién hoa tan polyeste bang dung moi
DMF vo1 néng do 50%. Chuén bi 4 cbc thuy tinh kho sach danh s6 va can vao mot luong
xac dinh dung dich polyeste, sau d6 thém luong TDI véi cac ty 1é khac nhau. Lic déu
trong 5 phut, roi dung ch6i son quét 1én cac mau thép di chuan bi trudc, dé cac mau son
d3 dong ran 6n dinh trong 03 ngay ¢ nhiét do phong, sau dé6 dem xac dinh cac tinh ning
co ly. Dung dich con lai trong cdc dé theo ddi thoi gian sdng ctia son, thoi gian sdng dugc
tinh tir khi bat dau pha hon hop dén khi toan bd mau bi gel hoa.

2.3 PHUONG PHAP NGHIEN CUU

2.3.1 Phuong phap pho hong ngoai

Céu triic ciia mau san pham dugc khao sat bang phd hong ngoai, thyc hién trén may
Nexus 670 cua My tai Vién Vat Li€u, Vién Khoa hoc va Cong nghé Viét Nam.

2.3.2 Phwong phap pho cong hwong tir hat nhan

Phé cong hudng tir hat nhan dugc do trén may Bruker tai Vién Hoa hoc, Vién Khoa hoc

va Cong ngh¢ Viét Nam, dung moi 1a CDCl.
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2.3.3 Phuong phap phéan tich nhiét visai
Xac dinh diém néng chay, kha ning bén nhiét cia san pham, thuc hién trén may
NETZCH STA 409 tai Vién Héa Hoc- Vit li¢u, Vién KHCNQS.
2.3.4 Phwong phap xac dinh dd diy ciia mang son
- Xac dinh chiéu ddy mang son theo tiéu chuan TCVN 5857 -1995, dua trén nguyén ly
chénh léch d6 nhiém tir giira hai bé mit kim loai trin va kim loai duoc son phu.
2.3.5 Cac phwong phap xac dinh d9 bén co Iy ciia mang son
Xac dinh do bén bam dinh theo TCVN 2097-1993
Xéc dinh d6 bén va dap ciia mang son theo TCVN 2100-1993.
Xéc dinh do bén udn ctia mang son theo TCVN 2099-2007.
Xéc dinh d¢ ciing mang son theo TCVN 2098-2007.
2.3.6 Phwong phap sic ky tham thiu gel xac dinh khdi lwgng phan tir

Thue hién trén may sic ky GPC Forclass-VP cua hing Simadzu tai Khoa Hoa hoc,
Truong Pai hoc Khoa hoc Ty nhién.
2.3.7 Phwong phap x4c dinh do bén méi truong in mon ciia mang son.
2.3.7.1 Panh gia d6 bén mu mubi ciia mang son
Puoc thuc hién trong ti mi mudi Salt spray test chamber type S1000 tho tiéu
chuan ASTM —B117-95 tai Vién K thuat Nhiét d6i, Viéen KHCNVN.
2.3.7.2 Panh gia d6 bén méi trwdng in mon ciia mang trong dung dich NaCl 5%
Pugc tién hanh bang phuong phap ngdm mau trong dung dich mudi NaCl 5%
trong 24h, sau d6 1ay ra dé kho va kiém tra tinh trang ctia mau.
2.3.8 Phwong phap xac dinh ham lwgng nhém caccboxyl [7, 8].

Ham luong nhém cacboxyl trong polieste duoc dic trung bai chi sé axit, chinh 13
s6 miligam KOH can thiét dé trung hoa hét lwong nhém cacboxyl tr do c6 trong
polieste, duoc xac dinh nhu sau:

Can chinh x4c khoang 1g polieste (trén cén phan tich chinh xac 10°g), cho vao
binh nén dung tich 250ml, thém 50ml axton, day nép va lac déu cho dén khi nhya tan
hoan toan.

Thém vao binh 5 giot chi thi Bromthimol xanh va tién hanh chuan d6 bang dung
dich KOH 0,IN dén khi chuyén mau. Pdng thoi chuan do miu tring chi c6 dung méi
axeton.
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Chi s6 axit duoc tinh toan theo cong thirc sau:

561X (V1-V2)x K

Chi sb axit =
g
Trong d6, V1 1a thé tich dd KOH 0,1 N khi chuan mau polieste, ml.
V2 14 thé tich dd KOH 0,1 N khi chuin mau tréng, ml.
K 14 hé s6 diéu chinh khi néng d6 dung dich KOH khac 0,1N.
g 1a khdi lugng mau nhua polieste.
2.3.9 Phwong phap xac dinh ham lwgng nhém hydroxyl [7, 8].

Ham luong nhém hydroxyl trong mau polieste duoc dic trung bang chi sd
hydroxyl, chinh 1a s6 mg KOH can thiét dé trung hoa lugng axit axetic tao thanh khi
axetyl hoa mot gam mau. Pugc xac dinh bang phuong phéap axetyl hoa trong dung dich
piridin theo phan trng:

R-OH + (CH3CO),0 + C¢HsN —» ROCOCH; + C¢HsN.CH;COOH

Sau khi két thic phan Gmg thém nudc cat vao dé thuy hoa C¢HsN.CH;COOH tao
ra axit axetic ty do. Lugng axit tu do va lugng axit do tao thanh do anhydric axetic st
dung du duoc chuin béng dung dich NaOH 0,5N véi chi thi phenolphtalein.

Tién hanh phan tich:

Can chinh xac khoang 0,5g polieste trén can phén tich chinh xac 10, cho vao binh
cau dung tich 250ml, dung pipep 14y 10ml hdn hop axetyl héa (5 phan anhydric axetic / 7
phan piridin), 1ap sinh han va tién hanh phan ng trong banh cach thily ¢ nhiét do 90-
100°C trong 2h, sau d6 lam ngudi vé nhiét d6 phong, thém 50ml nudc cat va chuan do
ngay hdn hop bang dung dich KOH 0,1N véi chi thi phenolphtalein, dong thoi ciing tién
hanh phan (mg v6i miu trang.

Chi s6 nhom hydroxyl trong polieste tinh theo cong thirc sau:

5,61 x (V1-V2)xK
Chi s6 hydroxyl =

g
Trong do, V1 Ia thé tich dd KOH 0,1 N khi chuin mau polieste, ml.

V2 1 thé tich dd KOH 0,1 N khi chudn mAu tring, ml.

K 14 hé sb diéu chinh khi néng d6 dung dich KOH khac 0,1N.
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g 12 khéi lwong mau nhua polieste.
KET QUA VA THAO LUAN
3.1 Khao sat anh hwéng ciia nhiét d 1én qua trinh tong hop BHE-BPA
Phan tng duoc tién hanh khao sat tai cac nhiét do 140°C, 160°C, 180°C, 200°C két
qua dugc trinh bay tai bang 3.1.

Béang 3.1. Su phén hiy nhua PC tai cac nhiét d¢ va thoi gian khac nhau

Thoi gian phan wng, phut
STT | Nhiét
do, °C 15 30 50 80
. 140 Nhya tan 1 |Nhya tan 1 |[Nhua tan 1 | Nhua tan hét
phén phén phén dd vang sang
) 160 Nhuya tan 1 |Nhya tan 1 | Nhua tan hét
phan phan dd vang sang
Nhua tan 1 | Nhya tan hét
3 180 .
phan dd vang sang
Nhua tan hét
4 200 .
dd vang to1

Giai doan alkoxyl dugc thuc hién béng cach: thém vao hon hop mot luong ure véi
xuc tac ZnO, khi do6 ure s€ phan ung véi etylen gylcol sinh ra vong etylen cacbonat, vong
etylen cacbonat sinh ra s& phan tmg ngay voi BPA va cac dan xuét trong giai doan phan
huy tao thanh BHE-BPA.

Thém vao hon hop phan tmg mau 3 1an lugt 21.6g uré (0,36mol), 0.2g ZnO dun
néng hon hop tai cac nhiét do khac nhau trong 4h sau d6 1am ngudi va loc bo cac chét ran
lo limg. Lugng du etylen glycol khong phan tng duogc loai bo bang hut chan khong tai
160°C, 4p suat 30-50mmHg cho dén khi thu dwoc khoang 80-85g EG, sau dé tién hanh
két tinh lai hdn hop bang toluen.

San pham thu duoc 13 chét rin dang sap mém, dem sdy tai 60°C trong 2h, can xéac
dinh higu suat.

Két qua duoc trinh bay trong bang 3.2 va bang 3.3.

10
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Bang 3.2 Cic diic trung ciia hn hop phan @ng va san phim

Nhiét d9, ) Tinh chit sin phim
0 Dic trung hon hgp phan ing
C thu dwgc
Mau vang sang. Dang sap mém mau
- C6 mui khai nhe ctia NHj trong qué trinh | trdng, c6 13n céc tinh
100 phan ting. thé hinh kim.
- Hdn hop khi cat chan khong s6i rat manh.
- Mau vang sang. Dang sap mém dong
- C6 mui khai manh cia NHj trong qua | nhat mau tring
180 trinh phan ung, hinh thanh ure bam trén sinh
han.
- Hon hop khi cit chan khong soi diéu hoa.
- Mau vang t6i. Dang sap mém dong
200 - C6 mui khai ndng nic ctia NH; trong qua | nhit mau vang sim

trinh phan ung, hinh thanh nhiéu ure bam
trén sinh han.

- Hon hop khi cat chan khong soi diéu hoa.

Hiéu suat phan ting dugc tinh theo cong thirc:

Trong do:

m, 254
A% = * * 100%

m,. 304

- m(sp) la khdi lugng san pham thu duoc.

- m(PC) 1a khéi lugng nhwa PC phé thai tham gia phan tng.

- 254 Khéi lugng mot mat xich trong phan tir Polycacbonat.

11
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- MgHe -epa = 304,

Bang 3.3 Hiéu suit phan ting tong hop BHE — BPA

Tén miu Nhiét d¢, °C m(PC), (g) m(sp), (g) | Hiéu suit(%)
M1 160 50.8 45,2 74,34
M2 180 50.8 57.6 94,41
M3 200 50.8 58,3 95.89

Qua sd liéu danh gia ¢ hai bang 3.2 va 3.3 ta thdy ¢ giai doan alkoxyl quyét dinh
clia qué trinh thi tai nhiét 46 160°C san phdm phéan tng c6 nhiéu diém khac biét so voéi
cac san phém O nhiét do > 180°C nhu: san phén thu dugc c6 1an cac tinh thé hinh kim (co
thé 1a BPA) va hiéu suat ctia phan Gmg thap dot ngot.

Dé lam rd van dé trén ching toi tién hanh khao sat phd hdng ngoai ciia hai hon

hop phan tng tai 160°C va 180°C theo tirng thoi diém cia phan tmg két qua duoc trinh

bay trong hinh 3.2 va hinh 3.3.
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Hinh 3.3 Phé IR ciia hdn hop tai 160°C & céc thoi gian khac nhau.
Theo két qua phan tich phd hdng ngoai ciia mau tai 180°C ta thdy & thoi gian 40,
100 phut xuat hién dam hip thy tai 2160,93 cm™ va 2214.83cm™ dic trung cho nhom
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HNCO va ddng phan ciia n6 CNOH duoc tao ra do qua trinh phan huy nhiét truc tiép cua
ure [2, 3, 16]. Dong thoi trong thoi gian ndy ciing xay ra phan tng giita uré va etylen
glycol hinh thanh etylencacbonat quan sat dugc dam hép thu tai 1802 cm™ va 1726 cm'1.
Phan trng x4y ra theo so dd sau [14,16].

R
Na,CO3 o
OH ——5~> HO g
HO 180°C

0 :
A t =c=0 . HO_ /0"
NN, T HN=CSO

R

Con voi hdn hop phan tmg tai 160°C ta thdy khong xuét hién cac dam hip thu tai 2200-
2200cm™ cua nhom HNCO va ddng phan cua né6 CNOH trong sudt qua trinh duy tri nhiét
d6. Tuy nhién trong phd van xuét hién dam hép thy tai 1700 - 1802cm™ dic trung cua
EC. Piéu d6 ching to phan tng tht tao thanh etylen cacbonat van Xay ra. Nhu vdy, néu
qua trinh alkoxyl hoa duoc tién hanh tai 180°C thi c¢6 2 phan tng dé tao EC con néu tién
hanh tai nhiét d6 nho hon cuy thé 1a < 160°C thi chi xay ra phan mg thir nhat, day ciing
chinh 14 nguyén nhéan lam cho hiéu suat phan tng thap.
3.2 Xac dinh diém néng chay ciia sin pham thu dwoc

Qua cac phan tich trén ching t6i chon miu san pham & giai doan alkolxyl hoa tai

180°C M3 dé tién hanh dem x4c dinh diém nong chay bang phwong phéap phan tich nhiét
vi sai thuc hién trén may NETZCH STA 409 tai Vién Hoa Hoc- Vat liéu, Vién KHCNQS
tdc do gia nhiét 10°C/ phut, nhiét do khao sat tir 0 — 140°C. Két qua dwgc trinh bay trong
hinh 3.4.

14
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Hinh 3.4 Gian dd phan tich nhiét sin pham BHE-BPA
Qua gian dd duong DTA ta thiy chi xuét hién mét pic thu nhiét duy nhét tai 103,4°C,

chiing t6 mau san phém 1a don chét, nhiét do nong chdy cua san phém la 103,40C hoan
toan pht hop voi cac nghién ctiru BHE-BPA cong bd trén thé gidi [16,23]
3.3 Khao sat phd hong ngoai ciia san pham BHE-BPA thu dwoc

San phém BHE-BPA thu dugc sau khi thyc hién phan ing & 1800C, dem séy kho va
bao quan trong binh hut 4m sau 48h dem chup phd hdng ngoai.

Phé héng ngoai dugc do trén may Nexus 670 cua MV tai Vién Hoa hoc, Vién Khoa hoc
va Cong nghé Viét Nam, bang phuong phap ép vién v6i KBr trong ving tir 400-4000cm’
! Két qua chup phd thé hién tai hinh 3.5

15
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Hinh 3.5 Ph6 hong ngoai sain phim BHE-BPA

Tir pho hong ngoai ta c6 bang quy ghép cac nhom chirc trong san pham thu dugc tai
bang 3.4

Qua hinh dang phd va nhém dao dong dic trung ta thiy day la kiéu pho ciia mot don
chat, diéu nay cang khang dinh BHE-BPA thu duoc 1a duy nhat véi cac tan sd
dao dong dic trung ciia cac nhém nguyén tir va lién két chinh cta phan tir BHE -BPA déu
xuat hién trén ph6 hong ngoai.

Bing 3.4 Cac nhém chirc va dam hap thu twong tng trong phd hong ngoai

S6 séng (cm™) Nhom dao dong dic trung Nhén xét

16



Ludn vdn cao hoc Ho6 Ngoc Minh

3348-3461 - OH Chan pic rdng
Cudng do hap thu
2930.19 Nhoém alkyl no -CH, trung binh
1453-1710 C=C vong benzen Cuong do yéu
1250 C-O Cuong do manh

Cuong do6 trung

1050 C-O binh

Nhom thé & vi tri para cia ,
839 Hap thu manh
vong benzen

bam hép thu ta1 3361 cm™” dén 3384 cm™ dac trung cho dao dong hoa tri cia 2 nhém -
OH trong phan tor BHE-BPA.

bam hép thu tai 2930cm™ dac trung cua nhém ankyl no - CH,

Cac dam hép thu tai 1453cm™ @én 1710 cm™ dac trung cho dao dong hoa tri cua nhém
C=C vong benzen.

Cac dam hép thu tai 1250 cm™ va 1050 cm™ dac trung cho dao dong hoa tri cua lién
két C-O trong phan tit BHE-BPA.

Ngoai ra trén phd c6 dam hép thu tai 839 cm™ chung to vong benzen thé kiéu para.
3.4 Khao sat phd cong huéng tir hat nhan ‘H-NMR ciia BHE-BPA

Mau M3 sau khi sdy kho dem di chup phd *H-NMR trén may Bruker dit tai Vién
Hoa hoc, Vién Khoa hoc va Cong nghé Viét Nam voi dung moi CDCl.
Két qua dugc trinh bay trong hinh 3.6

17
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9 g 7 6 5 ¢ 3 2 1 0 pm

200

+ 000
« QL9

Hinh 3.6 Phé cdng hwéng tir hat nhan 'H-NMR ciia sin phdm BHE-BPA

Phén tir BHE-BPA véi cac proton duoc danh sb nhu sau:

& 5 .

5
H CH? H H
| p—

HOCHZCHZO / | WA

1 2 3
H
5

4

OCHZCH20H
3 2 1

-

CH3 H H
& =4

Theo két qua phan tich phd 'H-NMR ta c6 bang quy ghép sau:
Bang 3.5 Quy ghép tin hiéu phd cong huwdng tir hat nhan phan tir BHE-BPA

o(ppm) So proton Quy ghép

18
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7,1 4 4 proton trong nhan benzen tai vi tri 4
6,8 4 4 proton trong nhan benzen tai vi tri 5
4,05 4 4 proton trong 2 nhém — CH, tai vi tri 3
3,9 4 4 proton trong 2 nhom — CH, tai vi tri 2
2,16 2 2 proton trong 2 nhom — OH tai vi tri 1
1,6 6 6 proton trong 2 nhom — CHj tai vi tri 6

Cong thure twong ung:

1 &ppm
&.3ppm
7 1lppm CH3
3.9ppm — | —
HOCHZCH2O \\ ,."'I @7 QCHZCH20H
2. 2ppm 4ppm —_— |
CH3

Dua vao két qua phd cong hudng tir hat nhan ta thdy san pham thu dugc hoan toan phu
hop v6i cong thirc cdu tao cia BHE-BPA va san pham tuong d6i sach khong chira tap

chat hay san pham phu nao khéc.

3.5 Mot so két qua khao sat pho hong ngoai qua trinh tong hop BHP-BPA
San pham BHP-BPA tong hop dugc ¢6 mot s dic trung co ban sau
Bang 3.6 Mot sd dic trung ciia sain pham BHP-BPA thu duoc

Pic trung ciia sain phim BHP-BPA

Ngoai quan Ty trong (g/cm®) Hiéu suét phan tng

Dang long sdnh, mau vang sang 1,12 > 90%

Trong hai giai doan cta phan tng lan luot 1y mau tai cac thoi diém 30 phut, 90 phit

va 180 phut, dem chup phd hong ngoai két qua dugc trinh bay trong hinh 3.6
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Hinh 3.7 Phd hdng ngoai hdn hop san phim tai 180°C

Quan sat trén phd hong ngoai xép chong cua mau tai 180°C ta thdy ¢ thoi gian 90 phut
xudt hién dam hip thu tai 1944,35 cm™ dic trung cho nhém HNCO va ddng phan cua n6
CNOH dugc tao ra do qué trinh phan hiy nhiét truc tiép cta ure. Pong thoi trong thoi
gian nay cling xdy ra phan ung gitra uré va etylen glycol hinh thanh etylencacbonat quan
sat dugc dam hép thu tai 1786,05 cm™1 & 180 phut

San phim BHE-BPA thu duoc sau khi thuc hién phan tng ¢ 180°C, duoc bao quan
trong binh hit am sau 48h, r0i dem chup phé hong ngoai. Pho hong ngoai duge do trén

may Nexus 670 cua My tai Vién Hoa hoc, Vién KHCNVN, bang phuong phép ép vién

v6i KBr trong viing tir 400-4000cm™. Két qua chup phd thé hién tai hinh 3.7
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Hinh 3.8 Phd hong ngoai ciia sin pham BHP-BPA

Quan sat trén pho ta thiy dic trung cua cic nhém nguyén tir va lién két chinh cta phan

tir BHP -BPA déu xuat hién trén phd hong ngoai.

bam hép thu tai 3376,54 cm™ dac trung cho dao dong hoa tri cia 2 nhém - OH trong

phan tt BHP-BPA.

bam hép thu tai 293 Ocm’™ dac trung cho lién két CH trong vong benzen

bam hép thu tai 2965,62va 2873,52 cm* dac trung cua nhom ankyl no - CH,, - CH;3

Cac dam hép thu tai 1458,56cm™ dén 1608,2 cm™ dac trung cho dao dong hoa tri cua
lién két C=C vong benzen.

Cac dam hip thu tai 1247,08 cm™ va 1185,04 cm™ dic trung cho dao dong hoéa tri ciia

lién két C-O trong phan tir BHE-BPA.

Trén phd c6 dam hip thuy tai 838,2 cm™ chimg t6 vong benzen thé kiéu para.
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3.6 Phd cong hwéng tir hat nhan "H-NMR ciia miu san phim BHP-BPA
Mau BHP-BPA sau khi téng hop dem chup phé 'H-NMR trén may Bruker, tai Vién
Khoa Hoc Vat li€u, Vién Khoa hoc va Cong nghé Viét Nam véi dung moi CDCls.

s e A — ‘ffifj ULLL

UM IS IS AR NN AN AR
10 9 8 d 6 5 4 3 2 1 0 ppm

Y. N\ 14
Al i [t i |«

Hinh 3.9 Phd cong huéng tir hat nhan cia sain phim BHP-BPA

Theo két qua phén tich phd cong hudng tir hat nhan 'H-NMR ta c¢6 bang quy ghép tin
hiéu nhu sau:

Bing 3.7 Quy ghép tin hiéu phd cong hwéng tir hat nhan phan tir BHP-BPA

o(ppm) S6 proton Quy ghép
7,1-7,2 4 4 proton trong nhan benzen tai vi tri 6
6,7- 6,8 4 4 proton trong nhan benzen tai vi tri 7

22



Ludn vdn cao hoc Ho6 Ngoc Minh

4,05 4 4 proton trong 2 nhom — CH, tai vi tri 4
3,7-39 4 4 proton trong 2 nhom — CHj tai vi tri 2
2.1 2 2 proton trong 2 nhom — OH tai vi tri 1
1,6 6 6 proton trong 2 nhom — CHjs tai vi tri 3 hoac 5
1,3 6 6 proton trong 2 nhom — CHjs tai vi tri 8

Céc tin hiéu trén phod cong huong tir hat nhan hoan toan tuong thich v&i san pham
BHP-BPA.
3.7 Tong hop polyeste-polyol phan nhanh tir BHE-BPA (PE1).

San pham polyeste PE1 duogc tong hop tir phan tmg cia BHE-BPA véi axit adipic va
glyxerin, theo hai giai doan, trong qua trinh phan (mg cach 2 gid ldy mau dem phan tich
chi s axit. Mot sd dic trung ctia hé phan ung tong hop polyeste PE1 va sy thay doi chi
s6 axit ctia hdn hop phan tng duogc trinh bay trong bang 3.9 va hinh 3.9

Bang 3.8 Mt s6 dic trung ciia hé phan tng tong hop polyeste PE1.

Thoi gian Chi s6 axit, Chi so6 hydroxyl, Pic diém cia
phan wng, gio mgKOH/g Polyeste | mgKOH/g Polyeste San phflm
2 28,6 --- w ‘
2 514 — Dang‘; long,, mau
Giai 6 16,6 --- vane sne
doan I 8 10,2 -
10 73 — szng (?5(: szi’nh,
5 ¥ — mau vang sang
14 4,2 --- Dang mach nha,
Giai 16 2,3 --- mau vang sang
doan 18 1,2 --- Dang mach nha
I 20 0,7 65 cing , mau vang
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Hinh 3.10 Sy thay doi chi so axit ciia hdn hop theo thoi gian phan ting

Qua cac sd liéu thuc nghiém ta thay chi s axit (CA) cua hé giam nhanh ¢ giai
doan dau cua phan Ung, twong ung véi su da tu cac san pham tao thanh cac oligome,
lugng nudc sinh ra nhiéu. Khi thoi gian phan ung ting (10-12 gio), chi sb axit giam
cham, sau 2 gio CA chi giam 0,5 don vi, tuong ing v&i sy gidm nhanh cia tde do phan
ung, hé dang dan dat dén can bﬁng.

Chuyén sang giai doan 2 phan tng dugc tién hanh trong diéu kién ap suat thap,
nude tao thanh bi loai ra khoi hé tao diéu kién thuan loi cho qué trinh da tu kéo dai mach
tao polime, chi sé axit tiép tuc giam. Khi thoi gian phan ing dat khoang 8 gio CA < 2, luc
nay polyeste tao thanh d3 thich hop cho ché tao chat tao mang [5,10,13], day ciing 1a thoi
diém thich hop cho viéc két thic phan tmg. Polyeste PE1 tong hop duoc c6 mot sd dic

trung trinh bay trong bang 3.10.

Bang 3.10 Mt sé dic trung ciia polyeste PE1 tong hop dwoc

STT Cic dic trung Polyeste tong hop dwoc
1 Dang bé ngoai Dang mach nha, mau vang sang
2 Chi s6 axit, mgKOH/g polyeste 0,7
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3 | Chi s6 hydroxyl 65

4 Kha nang tan trong axeton Tan tot
5 Kha nang tan trong etylaxetat Tan t6t
6 Kha nang tan trong dimetyl focmamid Tan tot

3.8 Téng hop polyeste-polyol phian nhanh tir BHE-BPA (PE1).

Tuong tu nhu diéu ché PE1 phan tng diéu ché polyeste tir BHP-BPA tién hanh
qua 2 giai doan, giai doan 1 ciia phan mg phai kéo dai thém 4 gio CA cta hon hop khi
két thuc giai doan 11a 9,6. Giai doan 2 ctia phan tng kéo dai thém 2 gio dé polyeste dat
duge CA mong mudn. Piéu nay dugc giai thich do cac nhom hydroxyl trong BHP-BPA
déu 12 bac 2, nén kha ning phan tng yéu hon cac nhém hydroxyl bac 1 trong BHE-BPA.

Bang 3.11 M@t s6 diic trung ciia hé phan ng tong hop polyeste PE2.

Thaoi gian Chi sd axit, Chi s6 hydroxyl, Pic diém ciia
phan tng, giv mgKOH/g mgKOH/g san pham
2 38,8
2 329 — Dang long, mau
iai vang sang
Gial 5 286
doan
| 8 21,6
10 17,7 --- Dang dac sanh, mau
12 13,2 — vang sang
14 10,3
16 9,6 Dang mach nha,
13 75 mau vang sang
Giai
20 5,3
doan
22 3,8 --- Dang mach nha
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24 2,6

--- cung hon, mau vang

26 2,1

80

Chi sb axit, mgKOH/g nhuz

Hinh 3.11 Su thay ddi chi sé axit ciia hdn hep theo thoi gian phan éng

45 A
40 A
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0 T T T

T T 1

20 25 30

Thoi gian phan tng (gio)

Polyeste tong hop duoc c6 mot sd dic trung trinh bay trong bang 3.14.

Bang 3.12 M@t s6 diic trung ciia polyeste PE2 tong hop dwoc

STT Ciac dic trung Polyeste tong hop duoc
. _ Dang mach nha clrng, mau vang
1 Dang bé ngoai
sang

2 Chi s6 axit, ngKOH/g polyeste 2,1

3 | Chi s6 hydroxyl 80,3

4 Kha néng tan trong axeton Tan tot

5 Kha nang tan trong etylaxetat Tan tot
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6 Kha ndng tan trong dimetyl focmamid Tan t6t

3.9 Xac dinh khéi lwong phan tir cac polyeste PE1, PE2 bing phwong phap sic ky
tham thau gel (GPC).

Céc mau polyeste PE1, PE2 sau khi tong hop duoc bao quan trong binh hit am,
sau 48 gio dem x4c dinh trong lwong phan tir bang phuong phap GPC két qua dugc trinh
bay trong hinh 3.11 va hinh 3.12

Qua cac sic do ta thay:

- Polyeste PE1 ¢ khéi luong phan tir trung binh trong 1a M, = 7548 dvC, v6i do da

phan tan bang 7,25.

- Polyeste PE2 c6 khéi lugng phan tir trung binh trong 1a 6910 dvC véi do da phan
tan bang 9,05. Nhu vy hai polyeste tong hop duoc c6 khdi luong phan tir trung

binh kha dong déu 7548/ 6910.

Polime thu duoc tir phan tng ngung tu ciia BHE-BPA ¢6 khéi lugng phan tir 16n
hon mot chat, 1a do kha ning phan tng véi axit hitu co ctia ancol bac 1 tot hon so véi

ancol bac 2.
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GPC Report version 1.03

s ok sl _l'jtle EE
Date/Time 2 11/11/01 15:43:02
Comment '

Sample Name : PEI

** Chromatogram *#
(%0)
100 S—

10
Time(min)

5 6 7 8 9
*++ Peak No.] ***

[ Peak Information |

Start
Top
End
[ Ave. Molecular Weight |

Number-A.M.W.(Mn)
Weight-A.M.W.(Mw)
Z-AM.W.(Mz)
(Z+1)-A.M.W.(Mz1)
Mw/Mn

Mv/Mn

Mz/Mw

*#* Calibration Curve **

Hinh 3.12 Pho GPC ciia miu polyeste PE1

28

log(M.W.)
v
6_ \\\ ------- [ SRR SRR TR SR RO
4 - \h3
\ N4
3- S |
A S S B S DN
5 6 7 8 9 10
Time(min)
Time Molecular Weight
4.908 2.94626E+06
8.073 3,461
11.658 73
1,042
7,548
204.116
1.02965E+06
7.24662
0.00000
27.04281
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GPC Report version 1.03
F gk Tille B
Date/Time :11/11/01 15:50:51
Comment
Sample Name : PE2
** Chromatogram ** ## Calibration Curve **
0
(o) log(M.W.)
100+ T 7:7 ..........................................
FE A b i | 6 i‘\: ------------
50 B ML e S_i LN S S
S S S N e | 4+ ey
'\4 ) \\\‘" 4
; P —— -
0= ——— T |
6 8 10 6 8 10
Time(min) Time(min)
4% Peak No.l *%%
[ Peak Information |
Time Molecular Weight
Start 4.650 1.19366E+07
Top 8.336 2,608
End 10.917 163
| Ave. Molecular Weight |
Number-A.M.W.(Mn) 764
Weight-A.M.W.(Mw) 6,910
7Z-A M. W.(Mz) 355,778
(Z+1)-A. M. W.(Mz1) 3.46158E+06
Mw/Mn 9.04573
Mv/Mn 0.00000
Mz/Mw 51.49110

Hinh 3.13 Phd GPC ciia miu polyeste PE2
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3.10 Phan tich phd hong ngoai polyeste PE1
Mau san pham sau khi bio quan 48 gid trong binh hut am, dem chup phd hdng
ngoai trén may Nexus 670 cua My tai Vién Hoa hoc, Vién Khoa hoc va Cong ngh¢ Viét

Nam két qua duoc trinh bay trong hinh 3.13.

Hinh 3.14  Phé6 hong ngoai ciia miu polyste PE1
1.4 509
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Date Wed Oct 26 23:46:01 2011 PE1 Film

Quan sét trén pho hong ngoai clia mau ta thay [1,2,3]:

- Pam héip thu tai 3420,49 cm™ dac trung cho dao dong nhém —OH.

- bam hép thu tai 3038,86 cm™ dac trung cho dao dong cua nhém C-H trong nhan
thom.

- bam hfip thu tai 2968,18 va 2876,32 cm’?t dac trung cho dao dong cia nhém —CH..
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- Pam hép thu tai 1734,59 cm™ dic trung cho dao dong cua nhom cacbonyl (>C=0)
trong polyeste, véi cudng do hip thy rat 16n.
- bam hfip thu tai 1611,75; 1502,88cm™ dac trung cho dao dong cua lién két
>C=C< trong nhan thom.
- DPam hép thu tai 1246,23; 1051,49 va 1186,334 cm™t dac trung cho dao dong lién
két C-O trong este.
3.11 Phan tich phé héng ngoai polyeste PE2
Mau san pham sau khi bao quan 48 gio trong binh hit 4m, dem chup phd hong
ngoai trén may Nexus 670 cua My tai Vién Hoa hoc, Vién Khoa hoc va Cong nghé Viét
Nam két qua duoc trinh bay trong hinh 3.14.
Ta thay pho hong ngoai cuia hai mau polyeste twong doi gidng nhau, do thanh phan
diol chi khac nhau mot nhom -CHs, cac dam hap thy trong PE2 tuong Gng nhu sau:
- Pam hip thu tai 3433,22 cm™ dic trung cho dao dong nhoém —OH trong polyeste.
- bam hép thu tai 3036,47 cm* dac trung cho dao dong cua nhom C-H trong nhan thom.
- bam hép thu tai 2979,79 va 2873,52 cm’? dac trung cho dao dong cia nhém C-H no (—
CH,va —CHpy).
- Pam hép thu tai 1732,69 cm™ dic trung cho dao dong ciia nhém cacbonyl (>C=0)

trong polyeste, v6i cudng do hap thy rat 1on
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Hinh 3.15 Pho hong ngoai ciia miu polyste PE2

- Pam hép thu tai 1604,60; 1509,92cm'1 dac trung cho dao dong cua lién két doi
>C=C< trong nhan thom.
- Pam hép thu tai1 1242,60; 1186,91va 1047,68 cm* dac trung cho dao dong lién
két C-O trong este.
3.12 Ché tao chit tao mang polyuretan.
Tir cac polyeste tong hop duoc, chung toi ché tao son PU hai thanh phan bang
cach phdi tron cing voi chat dong ran Toluen diisoxianat (TDI), trong dung méi DMF.
Su tao mang trong son 1a do phan tng gitra nhom isoxyanat (-NCO) v&i nhém — OH cua

polyeste, nén ty 1¢ giita cac thanh phan phai dam bao chinh xac.
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3.12.1 Khaio sat ty 1¢ thanh phan giira polyeste polyol PE1 va TDI.
Dé tim ra ty 1¢ thich hop giita Polyeste/ TDI chiing ti tién hanh khao sét ty 1¢ theo
phan trong lugng khac nhau giita ching. Céc thanh phan son PU chon khao sat chi ra

trong bang 3.13.

Bang 3.13 Tinh chit mang son PU-PE1 hai thanh phin véi céc ty 1é khac nhau

Cac dac trung cua Ty 1é Polyeste PE1/ TDI (phin trong lwong)
mang son 80/20 70/30 60/40 55/45
Thoi gian kho mat, phat 33 26 20 15

D¢ bam dinh, diém 1 1 1 1

Do bén va dap, KG.cm 50 50 50 50

D6 bén uén, mm 1 1 1 2

Do cing 0,41 0,52 0,58 0,61
Thoi gian song, phut 150 125 100 80

bic diém cua mang | Mang  trong | Mang trong rat | Mang trong it | Mang  trong
son da déng rén khéng bot khi. it bot khi. bot khi. nhiéu bot khi.

Ttr cac s6 liéu thuc nghiém & bang ta thiy d6 bam dinh (do theo phwong phap cét 6
vudng) cta son hai thanh phan PU-PEI1 1 rét tdt, & cac ty 1é khao sat khac nhau
mau déu dat d6 bam dinh cao nhat, diém 1.

Do cing ciia cac mang son ting cing ham luong chat déng ran TDI, 14 do c6 su
tang mat do lién két ngang trong mang bdi phan tng ctia nhém —OH va —NCO.

Dang chu ¥ 13 khi ting ham luong TDI d bén va dap cia cic mau son van dat rat
cao 50KG.cm, ching t6 kha ning bén dai va két dinh ndi ciia mang son rat 16n.

Tuy nhién, khi ham lwong chat déng rin vuot qua 50% ta thiy do bén udn cua
mang giam, thoi gian song cta son ngin, mang c¢6 nhiéu bot khi do du TDIL. Nén ty 1¢
giita chat tao mang va chat dong ran phu hop la:

TDI /Polyeste PE1 = 30 - 40%
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O ty 1& nay son c6 thoi gian sdng dai dam bao qué trinh thi cong, mang son tao thanh co
chat luong t6t khong bot khi, dong thoi cac tinh nang co 1y déu dat cao.
3.12.2 Khio sat ty 1 thanh phan giira polyeste polyol PE2 va TDI.
Qua trinh khao sat dugc tién hanh giéng nhu phan trén, két qua thi nghiém dugc
trinh bay trong bang 3.14.
Bang 3.14 Tinh chit mang son PU-PE2 hai thanh phin véi cac ty 1¢ khac nhau

Cac dac trung cua Ty 18 Polyeste PE2/ TDI

mang son 80/20 70/30 60/40 55/45
Thoi gian khdé mat,

h 75 60 45 35

Do bam dinh, diém 1 1 1 1

Do bén va dap, KG.cm 50 40 30 20

Do bén uén, mm 1 1 1 2

b0 cing 0,31 0,42 0,48 0,55
Thoi gian song, phut 180 150 125 110
DPic diém cta mang | Mang tong | Mang trong | Mang trong | Mdng trong
son dd dong rin khong bot khi. | ydt it bot khi. | it bot khi. nhiéu bot khi.

Doi v6i son PU-PE2 ta nhan thay mang ciing c6 kha ning bam dinh rat t6t v4i bé
mit kim loai, & cac ty 1¢ khac nhau do bam dinh déu dat diém 1, nhung d6 bén co 1y cua
mang thi kém hon han son PU-PE1, diéu nay c6 thé do kha ning phan tmg kém cta nhom
hydroxyl bac 2 trong polyeste vi isoxyanat, 1am mat do khau mang khi son khi dong ran
thip dan dén sy giam cac tinh ning co 1y cua vat liéu.

Ty 1é thich hop giita thanh phan polyeste PE2 va TDI la:
TDI /Polyeste PE1 = 20- 30 %
O ty 1& nay son c6 thoi gian sdng dai dam bao qué trinh thi cong, mang son khi

kho c6 chat lugng tét khong bot khi, dong thoi cac tinh ning co 1y déu dat cao.
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3.13 Khio sit kha ning bao vé, chdng in mon kim loai ciia mang son polyuretan
ché tao duoc
Cac mau son ché tao ra dugc danh gia kha ning bao vé chong an mon kim loai

bang phép thir mi mudi, va ngdm trong méi truong an mon dung dich NaCl 5%.

3.13.1 Panh gia do bén mi mudi ciia mang son

* Chuan bi mau: Cac mau thép CT3 day 0,5mm duoc cit thanh cic miéng hinh
chir nhat kich thuéc 7,5cm x 15cm, danh ri, rira sach, séy khé va tién hanh son phu hai
16p son PU-PE1 va PU-PE2 véi ty 1€:

+ TDI /Polyeste PE1 = 30 %.

+ TDI /Polyeste PE2 = 30 %.

Céac méu son xong dugc dé dong ran 6n dinh & nhiét d6 phong trong 3 ngay, sau

d6 tién hanh thir 4 bén mu mubi trong ti gia toc Salt spray test chamber type S1000 tai
Vién Ky thuat Nhiét déi, Vién Khoa hoc va Cong ngh¢ Viét Nam.

Sau 30 chu ky thir nghiém 1dy mau, quan st thay bé mat cac mau hoan toan khong
thiy xuét hién vét ri, ma chi suy giam d6 bong cia mang . Két qua duogc trinh bay trong
bang 3.15

Bang 3.15 Mt s6 diic trung ciia mang son sau khi thir mu mudi

Ten miu Chiéu day Pac trung cia mang bo bzirfl Po bén va
mang, pm sau 30 chu ky thw dinh, diem dap, KG.cm
- Khéng xuét hién ri.
PU-PE1 67,5 - P6 bong giam. Piém 1 50
- Bé mat bac tring
- Khong xuat hién ri.
PU-PE2 72,1 - D6 béng giam nhiéu Piém 1 35
- Bé mat bac trang

Nhu vdy, ta thiy kha ning bao vé chong an mon cua hai loai son PU ché tao duoc

1a kha tot, dén 30 chu ky thir nghiém mang son van chua thay xuét hién ri sat. Véi cac
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mang son Alkyd thong thudng s6 chu ky thr < 15 da xudt hién ri trén bé mit mau, con
v6i cac loai son dién di cao cap kha ning chiu mu mudi ciing 1én dén trén 30 chu ky. Tién

hanh chup anh SEM bé mit mau trude va sau khi thu mu mubi, voi do phéng dai 500 lan

cho thay:

Hinh 3.17 Bé mit miu son PU-PE2 truéc va sau khi thir gia toc

Ban dau mang son kha chit xit, ddng déu, it x5p chimg to kha ning tao mang tdt.
Sau 30 chu ky thir nghiém nhan thay bé mat mau khong co bién doi 16n, co quan sat thiy
xuét hién cac ving ddm bac tring trén mang, 1a do tac dong cia mu mudi lam chit lugng

mot vai diém trén bé mat cua mang bién doi, gidm do bong.
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Do bén va dap ciia mang PU-PE2 sau 30 chu ky thi nghiém giam d6i chut
40K G.cm xudng con 35KG.cm.

Véi mau PU-PEL d6 bén co 1y ciia mang hoan toan khong giam chtng t6 kha ning
khau mang t6t, mang chi bj bién d6i bé mit, giam do bong trong thir nghiém. Nhu vy co
thé thdy chat tao mang PU tir PE1 c6 cac tinh nang t6t hon mang PU tir PE2.

3.13.2 Danh gia kha ning bio v ciia mang khi ngam trong dung dich NaCl 5%

Van cac mau thép sau khi son phi & trén, tién hanh ngam trong dung dich NaCl
5%. Sau mdi chu ky 24 gio 1dy mAu ra dé kho va kiém tra, tién hanh thir mau trong 7200
gid (30 ngdy) mdi loai son thir 03 mau.

Két qua duoc trinh bay trong bang 3.20.

Bing 3.16 Dic trung cac miu son sau 30 chu ky ngim trong dung dich NaCl 5%

Piic trung ciia miu sau 7200 gio' thir nghiém
Loai mau

Bé mit mau Do bam dinh, | B0 bén va dap

Van bong dep, khong bong troc, ,
PU-PE1 , , biém 1 50 KG.cm
khong thay xuat hién ri

Van bong dep, khong bong troc, ,
PU-PE2 , , biém 1 40 KG.cm
khong thay xuat hién ri

Qua ngadm cac mau trong mdi trudng NaCl 5% cho thay sau 7200 gid thir nghiém,
cac mang son van giit duoc cac tinh ning co 1y nhu d6 bén va dap, d6 bam dinh, va kha
nang bao v¢ bé mat kim loai dugc son phu la rat tot.

3.14 Panh gia kha niing bén nhiét ciia mang son PU.

Cac mau son PU-PE1 va PU-PE2 véi ty 1é:

+ TDI /Polyeste PE1 = 30 %.

+ TDI /Polyeste PE2 = 30 %.
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dugce dong ran trén dia thuy tinh, d& én dinh 02 ngay, sau d6 siy kho & 80°C trong 2h va

bao quan trong desicato trong 24 gid méi dem phan tich nhiét, véi toc do dbt nong

10°C/phiit trong méi truong khong khi.

Két qua duoc trinh bay trong hinh 3.16 va 3.17

Qua gian dd phan tich nhiét cia miu PU-PE1 va PU-PE2 ta thiy hai miu co két
qua phan tich nhiét kha twong ddng, trong khoang nhiét d6 < 200°C do giam khdi luong

ciia mang nhwa 13 rit nho khoang 4-5%, khi ting dan nhiét do, tdc do giam
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Hinh 3.19 Gian dé phén tich nhiét ciia miu PU-PE2

trong luong ciia mang (dwdng DTG) nhanh déan va c6 mét pick tai 373,5°C tai day tdc do
phan hay nhya 13 16n nhét, 6 giam trong lwong tdng khoang 60%. Bén 500°C thi mang
nhua phan huy hét lugng tro than hoa con lai khoang 7,0%. Nhu vay véi mang son PU-

PE1, PU-PE2 ¢6 do bén nhiét tot, khoang nhiét d6 1am viéc cia mang < 200°C.
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KET LUAN

Qua qua trinh nghién ctru, tién hanh thi nghiém, xir Iy va danh gia cac két qua thu
dugc cua dé tai nghién ctru, chung toi da thu duoc cac két qua nhu sau:

1. Pa xac dinh duoc cac diéu kién k¥ thuat va quy trinh cho viéc ché tao céc san phém
BHE-BPA, BHP-BPA tir nhwra polycacbonat phé thai, v6i hiéu suit cao > 90% .

2. Bing cac phuong phap phén tich phd hdng ngoai, phd cong huodng tir hat nhan, phan
tich nhiét da xac dinh dugc cac san pham BHE-BPA, BHP-BPA thu dugc la tinh khiét,
khong c6 13n céc tap chat.

3. Xay dung duoc quy trinh tong hop cac san pham polyeste-polyol phan nhanh c6 nhém
—OH tu BHE-BPA va BHP-BPA vdi axit adipic va glyxerin la PE1, PE2:

- PEI thu dugc c¢6 khoi lugng phan tir 7548 dvC, chi s axit bang 0,7 mgKOH/g, chi sd
hydroxyl 65mmg KOH/g.

- PE2 thu dugc c6 khéi luong phan tir 6910 dvC,chi sd axit bang 2,1 mmg KOH/g, chi s6
hydroxyl 80 mmgKOH/g.

4. Pi khao sat xac dinh duoc dugce ty 18 thich hop (theo khdi luong) gitta TDI va PEI,
PE2 cho ché tao son polyuretan hai thanh phan:

- Tyl¢ TDI/ PE1 =30 -40%.

- Tylé¢ TDI/PE2 =25 -30%.

5. Xéc dinh cac tinh ning co Iy va kha ning bao vé chéng dn mon kim loai cta hai loai
son PU ché tao dugc, sau 30 chu ky trong t mi mudi bé mit cac miu st co son phu
hoan toan khong xuét hién cac vét ri. V4i phép thr ngdm trong moéi trudng dung dich
NaCl 5% dén 7200 gi0 cac mau van 6ndinh khong c6 hién tuong ri trén bé mit.

6. Cac sb liéu phan tich nhié¢t cho théy mang PU ché tao duoc c6 d6 bén nhiét kha 16n co
kha ning 1am viéc trong khoang nhiét d6 < 200°C.

7. Qua cac khao sat thir nghiém nhan thdy mang son PU-PE1 c6 kha ning bén va dap,

chiu tac dong mu mudi, tot hon mang son PU-PE2.
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