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TOM TAT

Trong nghién ctru nay, nhya epoxy bisphenol A (EEW = 938 g/eq) duoc cho phan ung
véi ethylene diamin du dé gan 2 nhém amin & 2 dau mach tao thanh epoxy amin-adduct (goi
tit 1a adduct). Amin du duogc tach ra khoi hdn hop phan tng dé thu duoc adduct c6 1ap. Sau
d6, cac nhom amin (co tinh bazo) ¢ 2 ddu mach adduct s& duoc trung hoa bang axit acetic
tao thanh mudi adduct tan duoc trong nuéc. Cau trac mudi adduct voi 2 dau phan cuc ua
nudc, & gitta 13 mach phan tir epoxy wa dau giéng nhu ciu trac cua mot chat hoat dong bé
mat. Do d6, mudi adduct dong vai tro la chét nhil hoa cho qua trinh phan tan mét loai nhya
epoxy bisphenol A khac (dang long, EEW = 187 gleq) vao nudc. Két qua 1a tao thanh hé nhii
tuong phan tan cao vai kich thudc hat nhii trong khoang 0,0693-0,1000 um (goi la hé epoxy
vi nhii tuong). Khi hé nay dugc son 1én bé mat kim loai va dong ran ¢ 170 °C, mudi adduct
dudi tac dung cua nhiét d6 s& giai phong ra nhom amin 1am tac nhan dong ran cho nhua epoxy
l6ng. Mang son sau déng ran c6 d6 bam dinh 100%, do cimng 6 H, do bén va dap 2 kg.m va &
duong kinh ubn 3 mm chua thay xuat hién vét nit trén bé mat mau.

Tur khoa: Nhya epoxy bisphenol A, son nudc, hé nhii twong, hé epoxy vi nhil tuong.

1. GIOI THIEU

Cong nghiép son la nganh cong nghi¢p da co tir lau doi. Cac loai son truyén thong trudc
day chu yéu la h¢ son dung m6i ma trong thanh phan ciia n6 chtra mot luong I6n dung moi
hitu co dé bay hoi, d& chay, c6 mic d6 6 nhidm cao dbi véi mdi truong séng va gay hai cho
siec khoe con nguoi. Do d6, viéc phat trién cac hé son nudc c6 ham luong chit bay hoi hitu
co thap dé giam 6 nhiém va doc hai 1a mot xu thé tat yéu.

Trong céc loai chét tao mang dung cho son thi nhua epoxy c6 nhiéu tinh ning wu viét
nhu: ¢6 d6 bam dinh rat tét trén nhiéu loai nén (kim loai, g, bétong, thuy tinh, gém st va
nhiéu loai nhya), c6 do ciing cao, chiu mai mon, bén hoa chat, khong bi co rit khi dong ran.
Tuy nhién, ban chit nhya epoxy ky nudc nén céc loai son epoxy hién nay chu yéu 1a hé son
dung moi. Dé khai thac nhitng wu diém vén c6 cua nhua epoxy, ddng thoi giam thiéu 6
nhiém méi truong do sir dung nhiéu dung méi, cic nghién ciru nhim phan tan nhya epoxy
vao nudc va hé phan tan dat kich thudc hat micro da duoc thuc hién [1, 2].

Khac v6i nhitng hé nhil twong thong thuong (macroemulsion), hé epoxy vi nhii tuong
(microemulsion) ¢6 kich thudc hat nho hon nén khi dong rdn c6 cau tric chat che hon, nho
vy mang son cho do min, dd bong, co tinh cao, chiu hoa chét, chiu nudce tét, d& thi cong [1].

Tai Truong Pai hoc Bach khoa TP. HCM, mét luan van tét nghiép da nghién ciu quy
trinh téng hop nay. Tac gia st dung nhua epoxy bisphenol A (EEW = 775 gleq) phan {ng
véi ethylene diamin dé tao adduct va da khao sat mot sé thong s6 anh huong dén quy trinh
tong hop hé epoxy vi nhii twong. Két qua thu dugc hé nhil ¢ kich thudc hat 0,0953 pm, tuy
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nhién mang son trén nén kim loai ¢6 co tinh chua cao (d6 bam dinh 100%, do bén va dap 1 kg.m
va do ben uon 7 mm) [3].

Muc dich cua nghién ctu nay 1a thay thé mot loai nhua epoxy bisphenol A ¢6 mach
phan tir dai hon (EEW = 938 g/eq) va cai tién quy trinh tong hgp nham tao ra mang son trén
nén kim loai c6 co tinh cao hon. Viéc sir dung nhwra epoxy mach phan tir dai dé tong hop
adduct va ding no lam tac nhan déng ran gitp cho mang son déo dai, d6 bam dinh, d6 cung,
d6 bén udn va bén va dap tang 1én.

2. THUC NGHIEM
2.1. Hoa chit

Nhya epoxy bisphenol A dang ran, kh(”:)i lugng duong luong epoxy EEW = 900-975 gleq,
nha san xuat Epotec (Thai Lan), ma san pham YD 014.

Nhya epoxy bisphenol A dang Iéng, khéi lugng duong luong epoxy EEW = 182-192 g/eq,
nha san xuat Epotec (Thai Lan), ma san pham DER 331.

f|3H3 (|3H3
GHz— GH—CH; o@cl:@o—cm—tlm—cm o@tﬁ@o—c&-m— H,
: z N C(ﬂ 2
o} CH, OH CH,
n

Hinh 1. Cong thirc ciu tao nhwa epoxy bisphenol A

Ethylene diamine (EDA), nha san xut: Trung Qudc.
AXxit acetic bang, nha san xuét: Trung Qudc.

Dung mo6i: xylen, n-butanol, butyl cellosolve (ethylene glycol monobutyl ether), methyl
ethyl ketone (MEK).

2.2. Phuong phap phan tich danh gia

1 Khéi lwong phan tir trung binh va dé da phan tan cua adduct x4c dinh bang phuong
phap sac ky gel (Gel Performance Chrmatography - GPC), str dung may PL GPC 150 - Plus.

2. Kich thu6c hat ctia hé epoxy vi nhii trong xac dinh bang thiét bi do phan b kich
thudc hat DLS (Dynamic light scattering), st dung may Horiba LA 920.

3. P bam dinh mang son xac dinh theo tiéu chudn ASTM D3359 [4], st dung bd dung
cu Erichsen model 295.

4. D6 bén udn mang son xac dinh theo tiéu chuan ASTM D522-93a [5], stt dung bd
dung cu Erichsen model 312.

5. P bén va dap mang son xac dinh theo tiéu chuan ASTM D2794-93 [6], sir dung bd
dung cu Erichsen model 304 ISO.
~ Cac phuong phap phén tich sd 1,2, 3, 4, 5 dugc do tai Phong Thi nghiém trong diém
Quoc gia Vat liéu Polymer va Composite, Truong Pai hoc Bach Khoa Tp. HCM.
) 6. Do cung cua mang son xac dinh theo tiéu chuin ASTM D§363-9Za [7], str dung bo
viet chi duoc tiéu chuan hoa cé do cung theo thang chia tir mém dén ciing nhu sau: 6B — 5B
-4B-3B-2B-B-HB-F-H-2H-3H-4H -5H - 6H.

7. D6 nhét cua mubi adduct va h¢ epoxy vi nhil tuong duoc xac dinh theo tiéu chuén
ASTM D2196-18e1l [8], sir dung nhét ké Brockfield.
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8. Chi sb axit ctia mudi agiduct xac dinh béng cach chun d6 mau rpuéi adduct tai tirng
thoi diém xac dinh trong luc tién hanh phan ing tao mudi, quy trinh chuan d6 thuc hién theo
tiéu chuan ASTM D974-14e2 [9].

9.‘ Ham }uqng ran (% NV) cua adduct, mudi adduct V%:l hé epoxy ~Vi nhil tuong (ju:(;c Xac
diqh bang bié~u thuce: % NV = (my/my)*x100; V("Yi my la kh@i luong mau truge khi say, m; la
khoi lugng mau sau khi say ¢ 100 °C trong ti say dén khoi lugng khong doi.

10. P6 pH ciia mudi adduct dugc xac dinh bang giay pH.

Céc phuong phéap phan tich s6 6, 7, 8, 9, 10 duoc thyc hién tai phong thi nghiém.

2.3. Quy trinh téng hop hé epoxy vi nhii twong

2.3.1. Giai doan 1: Téng hop adduct

Han hop gém nhua epoxy YD 014 va dung méi xylen (ty 1é 60% khdi luong epoxy) dugc
khudy tron va gia nhiét dén 110 °C dé hoa tan hoan toan nhya. Ha nhiét do hon hop xudng
nhiét d6 phan g rdi cho tir tir EDA vao trong khoang 30 phut. Ty 1é mol epoxy/amin, nhiét
d6 va thoi gian phan tng s& duoc khao sat. Sau d6 gia nhiét hon hop 1én 100 °C va giir trong
vong 1 gior dé tang hiéu suat phan wng. Khi phan ting tao adduct két thuc, c6 quay chan khong
hdn hop vai nhiét d6 dau tai nhiét 1a 200 °C, d6 chan khéng -700 mmHg, trong 2 gior dé tach
loai xylen va EDA thira ra khoi adduct. Sau khi ¢6 quay, thu dugc adduct c6 d6 nhét rat cao.
Khi nhiét 6 adduct ha xubng 170 °C, cho butyl cellosolve vao va khudy déu dé giam do nhét
cua adduct. Tiép tuc cho n-butanol khi nhiét do hdn hop ha xubng 115 °C va cho MEK khi
nhiét do ha xuéng 80 °C. Ty I¢ dung mdi butyl cellosolve/n-butanol/MEK 1a 2/2/1. Ham lugng
dung méi cho vao s& dugc khao sat. Khudy déu va lam ngudi hon hop dén nhiét do phong
thu dugc adduct.

2.3.2. Giai doan 2: Tao muéi adduct

Adduct thu duoc ¢ giai doan 1 duoc gia nhiét dén nhiét do phan (g rdi cho axit acetic
bang vao dé thuc hién phan ung tao mubi. Ty 18 mol adduct/axit, nhiét do va thoi gian phan
ng s& duoc khao sat. Mudi adduct tao thanh dwoc cho thém nudc cat (ham lwong nudce 1a
58% khéi lugng) va khudy tron déu.

2.3.3. Giai doan 3: Tao nhii

Nhuya epoxy DER 331 va butyl cellosolve duoc khudy tron theo ty 18 khdi luong 87:13
dén khi ddng nhét thu duoc dung dich DER 331. Cho tir tir dung dich DER 331 vao mudi
adduct (da tong hop & giai doan 2), vira cho tir tir vira khudy tron voi toc do 700 vong/phiit
trong 15 phut. Ham luong dung dich DER 331 cho vao s& dugc khao sat. Ban dau hon hop
Chuyen sang dang kem m¢ duyc, sau do tré nén trong hoan toan va d¢ nhét tang nhanh. Cho
nudc Cat vao va khudy déu dé pha loang hon hop dén do nhot 100 cP, thu duge san pham cudi
cung la h¢ epoxy vi nhil tuong.

Hé epoxy vi nhil tuong dugc son 1én nén kim loai, d& kho hoan toan, sau d6 dong rin
nong trong tu say ¢ 170 °C trong 10 phut va dem di kiém tra co tinh mang son.
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3. KET QUA VA THAO LUAN

3.1. Khio sat giai doan 1: Tong hop adduct
3.1.1. Khao sat ty Ié¢ mol epoxy/amin

Thyc hién phdn tmg tao adduct véi céc ty 1€ mol epoxy/amin: 1/5; 1/7,5; 1/9; 1/10. Cac
thong soO khac trong quy trinh tong hop duoc cd dinh nhu sau: Giai doan tong hop adduct:
phan g & 65 °C trong 2 gio, ham lugng dung méi 1a 30%. Giai doan tao mubi: phan ting &
70 °C trong 2 gio, ty ’lé mol addyct/axit l1a 1/7,5. Giai doan tao nhii: ham lugng dung dich
DER 331 1a 12,2% khoi lugng. Két quéa dugc trinh bay trong Bang 1 va 2.

Bang 1. Két qua sic ky gel va ham luwong ran cua adduct ¢ cac ty 18 mol epoxy/amin

Ty 1€ mol Khéi lugng phan tir trung | Do da phan Ham luong Cam quan d¢ tan cua
epoxy/amin binh M, (g/mol) tan D ran (%) muoi trong nudc
1/5 2903 3,0630 78,1 Mubi khong tan
1/7,5 2201 2,7403 74,1 Mudi kém tan
1/9 2000 1,8320 71,3 Mubi tan dong nhat
1/10 2009 1,8338 71,0 Mubi tan dong nhat

Bdng 2. Co tinh mang son ¢ cac ty 1€ mol epoxy/amin

T4 1& mol epoxv/amin | P© bam dinh | Dutmg kinh udn nho nhat xuét hign | DY bén va dap
yle poxy (%) vét nirt (mm) (kg.m)
1/9 100 NB 2
1/10 100 NB 2

Chii thich: NB: ¢ dudng kinh uén 3 mm vén chua thay xuat hién vét nirt trén bé mat mau.

Theo 1y thuyét, khdi Iuong phén tir cua nhya epoxy 1a 1875 g/mol. Khi phan ¢ng tao
adduct xay ra nhu mong doi 1a ndi 2 phan tir amin vao 2 dau mach epoxy thi khéi luong
phan tir adduct 1a 1995 g/mol. Két qua cho thdy, s6 mol amin cang tang thi khdi luong phan
tu trung binh cua adduct cang giam. O ty 1é 1/5; 1/7,5 adduct tao thanh c¢6 khdi luong phan
tir va d6 da phan tan cao hon nhiéu so véi cac ty 1¢ 1/9; 1/10. Sy chénh 1éch khéi lugng phan
tir gitta ty 16 1/9 va 1/10 khong 16n 1dm va c6 gia tri gan voi két qua mong doi 1a chi néi 2
phan tir amin vao 2 ddu mach nhya epoxy.

Ham lugng rin giam dan khi tang s mol amin. Ty I& 1/9 va 1/10 c6 ham lugng rin
chénh 1éch it. Diéu nay cho thiy ty 1& 1/9 da thich hop cho phan ng tao adduct. Viéc tang
thém ham luong amin khong con anh huong nhiéu dén ham luong ran.

Ham lugng amin cang ting mudi cang dé tan trong nuéc. Ty 1& 1/5 va 1/7,5 mubi khong
tan va kém tan trong nudc chirng t6 2 ty 1€ nay khéng phu hop. Do do, chon ty 1€ 1/9 va 1/10
dé khao sat co tinh mang son. Két qua (Bang 2) cho thay ¢ hai ty 1 nay, mang son cé co tinh
tuong duong nhau. Két luan: Chon ty 18 epoxy/amin 1a 1/9.

3.1.2. Khdo sat nhiét d6 phan ting

Thuc hi€n phan ing tao adduct vai ty 1€ epoxy/amin 1a 1/9 trong 2 gio, ¢ cac nhiét do:
55, 65 va 75 °C, ham lugng dung moi 1a 30%. Két qua dugc trinh bay trong Bang 3.
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Bang 3. Két qua do sic ky gel va ham lwong rin cua adduct & cac nhiét @6 phan tng

Nhiét o Khéi lugng phan tir trung binh Do da phan Ham luong
(°C) M, (g/mol) tan D ran (%)
55 1956 1,7929 68,5
65 2000 1,8320 71,3
75 2038 1,8876 72,1

Khéi luong

phan tir trung binh ting dan theo chiéu ting nhiét do phan ung. O nhiét do

65 °C, adduct c6 khoi lugng phén tir trung binh 2000 g/mol, gan Vi gié tri 1y thuyét 1a 1995 g/mol.
Ham lugng ran ciing tang dan khi tang nhiét do phan tng. Nhiét d6 65 °C va 75 °C c6 ham

luong ran chénh
adduct. Viéc tan,

Ich it. Diéu nay cho thiy nhiét do 65 °C da thich hop cho phan ang tao
g nhiét d6 phan tng khong con anh hudng dén ham lugng ran. Keét luan:

Chon nhiét @6 phan ung 65 °C.

3.1.3. Khao sat thoi gian phan trng

Thuyc hién phan ng tao adduct véi ty 1€ epoxy/amin la 1/9, nhiét do 65 °C, ¢ cac thoi

gian1; 1,5va?2
Hinh 3.

gi, ham lugng dung méi 1a 30%. Két qua duoc trinh bay trong Bang 4 va

Bang 4. Két qua do sic ky gel va ham luong rin cua adduct & cac thoi gian phan tng

Thoi gian phan | Khdi luong phén tir trung . A Ham lugng ran
&g (gio) binh M, (g/mol) B0 da phan tin D (%)
1 1976 1,8133 69,2
15 1982 1,8078 72,1
2 2013 1,8440 72,3
S
o] / N
0 —| / AN
w j,«’ N
. ; N
s - \ =
T
|
-"”7 “\5 \‘ T T .‘IS L }\‘ : T T SI; T T \ \ I T | \ T \ \ | | | T 4\5 L l ‘|h WI'; T H\S ‘I‘ ‘; 1
Retention Time
Peak
p::‘ Mp Mn Mw Mz PD Il[eigvhlt ‘ % Height Pel::“::’ % Area
1 3794 1852 3583 537 158075 1224679 100.0000 200560316 100.0000

Thai gian pl

Hinh 3. Phé sic ky gel ctia adduct sau thoi gian phan Gmg 1,5 gio

han g cang kéo dai thi khéi luong phén tur cang tang. Sau 1,5 gior thi khdi

luong phén tir gan bang vai khéi luong 1y thuyét 1a 1995 mol/g. Ham luong ran ciing ting
dan theo thoi gian phan tng. Trong khoang thoi gian 1,5-2 gio ham luong ran chénh léch it.
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Chung to viéc tang thoi gian phan tng khong con anh huéng dén ham lugng rén. Két luan:
Chon thoi gian phan Gng 1a 1,5 gio.

3.1.4. Khao sat ham luong dung moi

Thyc hién phan ung tao adduct voi ty 1€ epoxy/amin 1a 1/9, ¢ 65 °C trong 1,5 gio. Khao
sat cac ham luong dung mdi: 25, 30, 35 va 40%. Giai doan tao muoi va tao nhil thuc hién
giong muc 3.1.1. Két qua duogc trinh bay trong Bang 5 va Hinh 4.

Bang 5. Su thay d6i d6 nhot hé nhii khi bao quan ¢ nhiét do phong theo thoi gian

Ham lugng dung D6 nhét hé nhit (x40 cP)
A o -
moi (%) Ban dau Sau 2 ngay Sau 4 ngay Sau 6 ngay
25 25 45 11,0 27,0
30 2,5 3,5 8,0 16,0
35 2,5 3,0 45 75
40 2,5 2,7 3,7 6,0
30
25
o
S 20
= 25%
x 15 30%
B 1o 35%
= 40%
<
2 5
0
0 2 4 6

Thoi gian (ngay)

Hinh 4. Sy thay d6i do nhét hé nhii khi bao quan & nhiét do phong theo thoi gian

Adduct sau khi tach dung méi va amin thira c6 dang ran & nhiét d6 phong. Dung méi c6
tac dung hoa tan va lam giam d6 nhét caa adduct, tao do nhét thich hop cho phan tng tao
mudi. Thyc nghiém cho thdy & ham luong dung méi 25%, d6 nhét hdn hop trong qua trinh
phan ng tao mudi rat cao gay khé khin cho viéc khudy tron dé dat do dong déu. Tir ham
luong 30% tro 1én hdn hop phan tmg c6 do nhét vira phai va dé& khuay tron hon. Mt khac,
do mach phan tir adduct dai, néu do nhét hdn hop qué cao, mach phén tir tré nén kém linh
dong, kha ning tiép xtc va phan tng véi axit kho khan dan dén hiéu suit tao mudi thip. Hau
qua 1a nhitng nhom amin trén adduct chua dwgc mudi hoa boi axit s& tiép tuc mo vong
oxiran caa nhua epoxy long DER 331 tao thanh mach khong gian lam ting dang ké do nhét
cua hé nhil trong qua trinh bao quan. Do d6, véi 25% dung méi do nhét hé nhit ting 1o rét
theo thoi gian so véi nhitng ham luwgng dung méi khac.

Trong hé microemulsion, dung mdi con giit vai tro 1a chat hoat dong bé mat phu tro
(co-surfactant), ciing véi chat nhii hoa chinh 1a mudi adduct lam giam tdi da sirc cang bé mat
gitra mudi adduct (pha nuéc) va nhya epoxy long (pha dau) khi hé nhii hinh thanh. Sy thiéu
hut chét hoat dong bé mat phuy tro 1am giam d6 6n dinh hé nhii. Didu nay giai thich tai sao
ham lugng dung méi cang ting thi hé nhii cang 6n dinh. Ham lwong 35% va 40% c6 su thay
d6i d6 nhét chénh léch khong déng ké do ¢ nong do nay di tao nén strc cang bé mit thich
hop dé giit cho hé nhii 6n dinh. Xét vé hiéu qua kinh t& va méi truong thi viéc giam thiéu tdi
da lwong dung moéi trong thanh phan cia son nude 1a can thiét. Ham lwong dung méi duoc
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chon can dép tng ca 3 yéu clu: adduct c6 do nhét thich hop dé phan (ng tao muodi dat hiéu
suat cao, hé nhii 6n dinh (d6 nhét it thay doi theo thai gian), dam bao tinh kinh té va méi
truong. Két luan: Chon ham lugng dung moi 35%.

3.2. Khio sat giai doan 2: Tao mudi adduct

3.2.1. Khdo sdt nhiét dé va thoi gian phan ing tao mudi

Thuc hién phan tng tao mudbi yc’ri ty 1& mol adduct/axit la 1/7,5 trong 2 gio, & cac nhiét
do: 60, 65, 70 va 75 °C. Giai doan tong hgp adduct: theo cac thong so da két luan ¢ muc 3.1.
Két qua dugc trinh bay trong Bang 6 va Hinh 5.

Bang 6. Chi sb axit, ham luong rin va do nhét cua mudi adduct & cac nhiét d6 phan @ng

Nhict 6 Chi s6 axit Ham luong | Do nhot
°C) 0,5 gio 1 gio 1,5 gio 2 gio ran (%) (x40 cP)
60 120,0 112,5 106,1 101,7 34,9 3,0
65 116,5 106,0 100,0 97,0 32,2 2,5
70 111,7 99,5 94,6 93,5 30,1 2,0
80 106,8 96,6 93,5 92,9 29,9 2,0
125
120
= 115
§ 110 60
= 105 63
T 100 70
o 80
90
0.5 1 15 2

Thei gian (gid)

Hinh 5. Sy bién dbi chi sb axit cia mudi adduct theo nhiét do va thoi gian

Chi s6 axit & cac nhiét do déu giam dan theo thoi gian. Nhiét o cang cao thi chi sb axit
giam cang nhanh do khi tang nhiét d9, toc do phan tmg ting. Khi dirng phan @ng, chi s6 axit
& nhiét do 60 °C va 65 °C cao hon 70 °C va 75 °C. Piéu nay cho thay, vai thoi gian 2 gio,
phan g tao mudi & 60 °C va 65 °C Xay ra chua hoan toan. Sau 1,5 gio, chi sé axit & 70 °C
va 75 °C gan bang nhau. Trong khoang thoi gian tir 1,5 dén 2 gio chi sé axit & ca 2 nhiét do
phan tig nay giam khong dang ké. Didu d6 ching to khi phan ung trung hoa da dat hiéu suat
cao thi viéc ting nhiét d6 hoic kéo dai thoi gian thi hiéu suit phan ung ciing khong ting
dang ké. Ham luong rin va do6 nhét mudi adduct déu giam dan theo nhiét do phan ung. Su
chénh 1éch ham luong ran va do nhét gira nhiét ¢o phan ung 70 °C va 75 °C khong nhiéu.
Két luan: Chon nhiét d6 phan ing 70 °C va thoi gian phan tng 1,5 gio.

3.2.2. Khao sat ty ¢ mol adduct/axit
Thuc hién phan ¢ng tao mubi & 70 °C trong 1,5 gid véi cac ty 1é mol adduct/axit: 1/5,5;

1/6,5; 1/7,5; 1/8,5. Giai doan tong hop adduct: theo cac thong so da két luan & muc 3.1. Giai
doan tao nhii thuc hién giong muc 3.1.1. Két qua duoc trinh bay trong Bang 7, 8 va Hinh 6.
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Bang 7. D6 pH, ham luong rin va d6 nhét caa mudi adduct & cac ty 16 mol adduct/axit

Ty 1é€ mol adduct/axit pH Ham lugng ran (%) Do nhat (x40 cP)
1/5,5 75 35,1 3,0
1/6,5 70-75 335 2,7
1/7,5 6,5-7,0 31,1 2,5
1/8,5 6,5 30,0 2,0

Bdang 8. B nhat hé nhil bao quan ¢ nhiét do phong theo thoi gian ¢ cac ty 1€ mol adduct/axit

Do nhét hé nhit (x40 cP)
Ty & mol adduct/axit -
Ban dau Sau 2 ngay Sau 4 ngay Sau 6 ngay
1/5,5 2,5 6,0 10,0 16,0
1/6,5 2,5 4,0 6,5 11,0
1/7,5 2,5 3,0 4,5 6,5
1/8,5 2,5 3,0 4,0 6,0
20
515
% 1/5,5
%’ 10 1/6,5
€ 1/7,5
e 5 1/8,5
A
0
0 2 4 6
Thoi gian (ngay)

Hinh 6. Do nhét hé nhil bdo quan ¢ nhiét d§ phong theo thoi gian & cac ty 1€ mol adduct/axit

Do pH, ham lugng ran va do nhot mudi déu giam theo chiéu ting luong axit. Khi lugng
axit str dung cang nhiéu, ngoai viéc trung hoa hét amin thi axit du s€ lam giam pH, dong thoi
n6 dong vai trd nhu mot chit pha lodng lam giam ham lwong rin va d6 nhét caa mubi.

D6 nhot hé nhil ting theo chiéu giam lugng axit. Khi lugng axit chua du dé trung hoa
hét cac nhém amin trén adduct thi hydro linh dong trén adduct s& phan tung khau mach Véi
epoxy long 1am tang do nhét hé nhii. Néu lugng axit dii s& gop phan ngan can phan tmg khau
mach nén 1am 6n dinh hé nhil. Giira 2 ty 18 1/7,5 va 1/8,5 do nhét it thay d6i va chénh léch
khong nhiéu. Két luan: Chon ty 1¢ mol adduct/axit 1a 1/7,5.

3.3. Khdo sat giai doan 3: Tao nhii

Khdo sdt anh huong cia ham heong dung dich DER 331 dén quda trinh tao nhii va co tinh
mang son trén kim loai.

Khao sat cac ham lugng DER 331: 8,5%, 10,4%, 12,2%, 14,7%, 18,8%, 25,8%. Giai
doan tong th adduct: theo cdc thong s6 da ket luan & muc 3.1. Giai doan tao muoi: theo cac
thong so da ket luan & muc 3.2. Két qua duoc trinh bay trong Bang 9, 10, 11, 12 va Hinh 7,
8, 9.
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Bang 9. Sy thay ddi ham lwong nude va ham lwong rédn hé nhil theo ham lwong dung dich DER 331

Ham lugng dung dich DER 331 (%)

Ham lugng nudc (%)

Ham lugng ran (%)

8,5 16,2 31,3
10,4 16,9 32,2
12,2 18,2 33,5
14,7 20,1 34,5
18,8 21,8 35,5
25,8 24,4 37,1

Bdng 10. B§ nhét hé nhii theo thoi gian & cac ham lwgng dung dich DER 331

Ham lugng dung dich DER 331 cang tang thi ham luong nudc pha lodng va ham lugng
ran hé nhii cang tang. Ham luong dung dich DER 331 cang giam, hé nhii cang 6n dinh. Do
nhét hé nhit & ham lugng 8,5% va 10,4% it thay doi nhat. By nhét ting nhanh ¢ cic ham
luong 18,8%; 14,7% va 12,2%. Sau 6 ngay, ham luong 18,8% bat dau c6 dau higu cia su
keo tu thé hién bai sy ting cham ciia d6 nhot tir 65,5 dén 78,5 va dén ngay tha 8 thi giam
xudng con 73,0. DAu hiéu cua su keo tu nay xuit hién sém va rd hon ¢ ham lugng 25,8%.
Sau 4 ngay, d6 nhot hé nhii & ham luong nay ting chdm, sau 6 ngay do nhot bat dau giam

Thoi gian (ngay)
Hinh 7. Sy thay d6i d6 nhét hé nhii theo thoi gian ¢ cac ham lugng dung dich DER 331

nhanh tir 38,5 xung 17,0 va dén ngay thw 8 tiép tuc giam xudng con 9,5.
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Ham luong dung Do nhét hé nhii (x40 cP)
dich DER 331 (%) | Banddu | Sau2ngdy | Sau4ngiy | Sau6ngdy | Sau7ngiy
8,5 2,5 3,0 50 7,0 8,0
10,4 2,5 3,0 55 8,0 9,5
12,2 2,5 4,3 11,0 27,5 37,3
14,7 2,5 5,7 15,5 59,0 87,0
18,8 2,5 6,0 22,0 65,5 78,5
25,8 2,5 6,5 27,3 38,5 17,0
90
80
_. 70
5 60 8,5%
S ,5%
% 50 10,4%
§ 40 12.2%
£ 20 14,7%
A 20 —8> 18,8%
10 25.5%
o ==
2 4 6 8
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Bdng 11. Kich thudc hat hé nhii & cac ham lwong dung dich DER 331

Ham lugng dung dich DER 331 (%) | Kich thudc hat (um) | Su phan b6 ving kich thugc hat (um)
8,5 3,9824 1,73-10
10,4 3,8801 0,29-10
12,2 0,1000 0,1va0,67-2,6
14,7 0,0952 0,1 va 0,88-10
18,8 0,0693 0,087
25,8 0,0712 0,087
250 100.0 2500 . 100.0
= 2 =l ERe
| ’ ‘FJ | Of
0. 'A-l( t A et | 0 L a 2 I =400
0.020 0.100 1.000 10.00 0.020 0.100 1.000 10.00
Diameter (um) Dismeter (pm)
25,8% DER 331 18,8% DER 331
250 100 25.00 1000
z L ~ g
g g g P
o | i - .
o I o
. O = = = 0 0 -| oy J] 0 0
0.020 0.1040 1.000 10.00 0.020 0100 1.000 10.00
Diameter (um) Dismeter (um)
14,7% DER 331 12,2% DER 331
250 100.0 25.0 100.0
3 i g 2
& 5 < g
=l E 5 = H o
8 :.I-H] Ii } I . W - ﬂ C 0
0.020 7100 T.000 10.00 0.020 0.100 1,080 10.00
Dhameter (um) Dhameter (um)

10,4% DER 331

12,2% DER 331

Hinh 8. Biéu d kich thudc hat hé nhii & cac ham lugng dung dich DER 331

Kich thudc hat nho, phan b6 tuong dbi tap trung trong viing khoang 0,1 um va tang dan
tr ham lugng 25,8% dén 12,2%. O ham lugng 10,4%, hinh anh phé cho thay nong d6 hat
thap va c6 su phan bo roi rac trai rong trong vung tir 0,29 um dén 10 um. O ty I€ 8,5% cho
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thiy ndng do hat thdp hon ham lugng 10,4%, phan bd roi rac trong ving tir 1,73 pm dén
10 um. Ham lugng dung dich DER 331 khong chi anh huéng dén ham luong ran, kich thuéc
hat va d6 6n dinh hé nhii ma con anh hudng dén co tinh mang son khi son 18n cac bé mat vat
liéu nén khac nhau. Vi ham lwong dung dich DER 331 trong khoang 12,2-25,8% cho kich
thudc hat nhii 0,0693-0,1000 um 14 khoang gia tri dugc chon dé khao sat tiép anh hudng caa
n6 dén co tinh mang son trén kim loai.

Bdng 12. Co tinh mang son trén kim loai ¢ cac ham lugng dung dich DER 331

Ham lugng dung Do bim Pudng kinh Pén’nhé nhit | Do bén va dap P cing
dich DER 331 (%) dinh (%) xuat hién vét nat (mm) (kg.m)
12,2 100 NB 2 6H
14,7 100 NB 2 6H
18,8 100 NB 2 6H
25,8 100 3,6 0,4 6H

Hinh 9. Mang son trén kim loai sau khi thir co tinh

Két qua do co tinh mang son cho thiy ham luong 25,8% c6 do bén ubn va bén va dap
thip. P bam dinh, bén udn, bén va dap va do ciing ciia mang son & cac ham luong con lai déu
c6 gia tri tot. Ham lugng chat dong rdn anh huong dén co tinh mang son vi né anh hudng dén
mat d6 lién két ngang dwoc hinh thanh. Di vai chat dong rin 1a cac amin thip phan tir thi ham
luong chit déng rin can duoc tinh toan nghiém ngit vi chi can ting 1én hodc giam di mot
lwong nho da 1am cho mat do ndi ngang thay doi dang ké. Tuy nhién, d6i v6i chat dong ran la
adduct, nhit 1a adduct c6 mach phén tir dai thi ham luong chat dong ran c6 thé dao dong trong
mot khoang rong ma van khong anh huong nhidu d¢én mat do ndi ngang. Do do, c6 thé chon
ham lugng dung dich DER 331 trong khoang tir 12,2-18,8% dé ung dung cho mang son trén
kim loai. Két luan: Chon ham lugng dung dich DER 331 trong khoang 12,2-18,8%.

4. KET LUAN

D3 téng hop hé epoxy vi nhii trong Vai cc thong s6 nhu sau:

1. Giai doan tong hop adduct: ty I¢ mol epoxy/amin 1a 1/9, nhiét do phan tmng: 65 °C,
thot gian phan ang: 1,5 gio, ham lugng dung moi pha lodng 35%. Adduct thu duge ¢6 mau
vang chanh, trong suot, khoi Iwong phan tir 1982 g/mol, ham luong ran 72,1%.

2. Giai doan tao mudi adduct: ty 1& mol adduct/axit: 1/7, n,hiét d6 phan tng: 70 °C, thoi
gian phan tng: 1,5 gio, ham lugng nudce pha loang: 58%. Muoi adduct ¢6 pH 6,5-7,0; mau
vang dam, ham lugng ran 31,1%, d6 nhét 2,5 x 40 cP.

3. Giai doan tao nhil: ham luong dung dich DER 331: 12,2-18,8%, toc do khudy:
700 vong/phut, thoi gian khuay: 15 phut, ham lugong nudce pha loang: 18,2-21,8%. Hé nhi
thu dugc ¢6 mau vang nhat va trong, ham lugng ran 33,5-35,5%, d6 nhaot 2,5x40 ¢P, kich
thuéc hat nhii trong khoang 0,0693-0,1000 pm.
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4. Hé epoxy vi nhil trong duoc thir nghiém son trén nén kim loai, sau khi déng ran c6
d6 bam dinh 100%, d6 cung 6 H, d6 bén va dap 2 kg.m, duong kinh uon 3 mm chua thay
xuat hién veét nut trén bé mat mau.

Can nghién ciru thém cac thong s6 cua qua trinh dong ran hé epoxy vi nhil tuong trén
neén kim loai va kha nang trng dung cua h¢ nay trén cac vat li¢u nén khac.
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ABSTRACT

RESEARCH ON SYNTHESIS OF EPOXY IN MICROEMULSIONS SYSTEM
TO APPLY IN WATER-BASED PAINT FOR METAL

Vo Thi Nha Uyen
Ho Chi Minh City University of Food Industry
Email: uyenvtn@hufi.edu.vn

In this study, bisphenol A epoxy resin (EEW = 938 g/eq) was reacted with excess ethylene
diamine to bind two amino groups at both ends of the circuit to form epoxy amin-adduct (called
adduct). Residual amine is separated from the reaction mixture to obtain an isolated adduct. After
that, the amino groups (bases characteristic) at the ends of the adduct circuit will be neutralized
with acetic acid to form adduct salts soluble in water. The structure of adduct salt with two
hydrophilic polar ends, in the middle is an oil-like epoxy molecular circuit similar to that of a
surfactant. Therefore, adduct salt acts as an emulsifier for the dispersion of another bisphenol A
epoxy resin (liquid form, EEW = 187 g/eq) into the water. The result is a highly dispersed
emulsion system with an emulsion size of about 0.0693-0.1000 um (called epoxy microemulsion
system). When this system is painted on metal and cured surfaces at 170 °C, adduct salt under the
effect of temperature will release amine group as curing agent for liquid epoxy resin. The post-
curing coating film has 100% adhesion, 6H hardness, 2 kg.m impact resistance and at 3 mm
bending diameter no cracks appear on the sample surface.

Keywords: Bisphenol A epoxy resin, water paint, emulsion system, epoxy microemulsion.
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