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Abstract

Ketimine is one of the epoxy room temperature curing agents which can cure epoxy resins in high humidity. It
simultaneously can overcome the disadvantages of traditional curing agents as aliphatic amines. In this article, ketimine
based on diethylenetriamine and methylisobutylketone was synthesized. The obtained ketimine has been characterized
by IR spectroscopy, specific gravity, refraction index, total nitrogen content, amino index and molecular refraction.
Some parameters which affect to the performance of ketimine synthesis processing as the absence of analysis, the

content of analysis, solvents, reaction time, etc...

are measured. The conditions to synthesis ketimine have been defined.

It has been found that the performance of processing is high and stable.

1. MO DAU

Vit lidu epoxy dong ran & nhiét do phong c6 ¥
nghia rét to 16n trong cong nghiép. Pé thuc hién
dong rin nhya epoxy ¢ nhi¢t do phong thuong sur
dung chit dong rin polyamin mach thang va
polyamit. Tuy nhién khi dong ran trong diéu kién do
am cao, viéc st dung chit dong rén trén khong mang
lai két qua t6t do polyamin rat nhay cam véi moi
truong am, dic biét khi ¢c6 CO,, cac nhom amin bj
chuyén hoa thanh mudi cacbamat amin khong tan,
lam mang son bi m¢ duc va c6 d§ bam dinh kém
trén bé mat am wot [1].

Do d6 viéc ché tao ra t6 hop nhua epoxy dong
rdn & nhiét d6 phong trong méi truong do am cao,
dac biét & nudce ta la mot nudc cd khi hau nhiét doi
néng va am — viéc lam nay hét sirc can thiét, cép
bach va c6 y nghia thuc té to 16n. Ketimin la chat
dong rin an c6 kha ning dong rin trong moi truong
am cao, khic phuc duoc nhuoc diém cua polyamin
[1-5,8].

2. THUC NGHIEM VA CAC PHUONG PHAP
NGHIEN CUU

2.1. Nguyén li¢u tong hgp ketimin

Dietylentriamin (DETA) 98% cua hang Riedel
de Haén , Btrc

Metylizobutylxeton (MIBK) 99% cua Xilong,
Trung Qudc.

HCI1 37% cua Xilong (Trung Qudc).
KOH 82% (Trung Qudc). )
Toluen cta Xilong (Trung Quoc).

2.2. Phin Gng tong hop ketimin

Cho vao binh cau 3 ¢d dung tich 250 ml, c6
trang bi canh khuéy, sinh han nghich, phéu nho giot,
nhiét ké va dung cu chung ding phi Dina-Start hdn
hop gdm 27 ml DETA va 93 ml MIBK sau d6 b6
sung tur tr mot lwong xac dinh xuc tac axit clohydric.
Qua trinh dugc kiém soat theo lugng nudc tach ra tir
hon hop phan tmg & nhiét do soi cua hdn hop ding
phi. San phdm phan ung dugc trung hoa dén moi
truong trung tinh bang KOH, sau d6 dugc chung
trong chan khong dudi dong khi N, kho & ap suit
1 mm thuy ngan [2, 3, 5, 8].

2.3. Cac phwong phap phéan tich

Chi s6 khuc xa duoc xac dinh trén may
ATAGO-IT & nhiét d6 20°C; Phd hdng ngoai chup
trén may TENSOR 27; Ty trong chat 1ong dugc xéac
dinh theo tiéu chuian DIN 53217 trén picnomet
ERICHSEN 210/11.

Chi sb6 amin dugc xac dinh theo tiéu chuin DIN
16945; Ham lugng nito dugc xac dinh theo Houben
Weyl [6].

3. KET QUA VA THAO LUAN

Son chong an mon trén co sé nhya epoxy dé bao
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vé két ciu thép dugc str dung rong rai ¢ nudc ta
ciing nhu trén thé gidi. Tuy nhién néu khong lam
sach bé mit kim loai khoi dau md, gi va khong
khong ché duoc do 4m twong ddi dudi 70% thi du
son t6t dén dau mang son bao vé tao thanh s& khong
c6 tinh chat co ly. P am cao 1a tré ngai khong thé
khac phuc dugc khi gia cong mang son & diéu kién
am cao voi hé son epoxy dung chat déng rin
polyamin thong thuong [2, 3, 5, 8, 9].

Nguyén Thi Bich Thity va cong su

Bé khic phuc hién tuong trén, cac nha khoa hoc
da téng hop chat dong rén “4n”- ketimin (chat dong
rin cho hé son epoxy trén nén am) Cung véi xu
huéng trén, cong trinh nay di tién hanh tong hop
ketimin tr DETA va MIBK dé chi dong ngudn
nguyén li¢u cho h€ son bao v¢ epoxy khi thi cong
mang son trong diéu kién 4m cao.

Phan tmg tong hop ketimin tir DETA va MIBK
xay ra theo phuong trinh sau:
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Phan ung trén la phan ung thudn nghich, do do
dé phan tmg chuyén dich vé phia tao xetimin da tién
hanh:

Loai bé nudc tach ra trong phan tmg bang
phuong phap chung hdn hop dang phi toluen véi
nudc.

St dung mot lwong du 16n keton (ty 1€ mol
amin:keton = 1:4).

Hiéu suét cua Ketimin thu duogc ¢ thé xac dinh
qua lugng nudc tach ra sau qua trinh phan tng.

/

+ H;_O
\
CH,

3.1. Khao sat Anh hwéng cta xic tac 1a axit manh
dén hiéu suit tdng hop Ketimin

Pé khao sat anh hudng cua xtc tic axit manh
dén hiéu sudt phan ung tong hop ketimin da tién
hanh phan Gng cua DETA v6i MIBK ¢ nhiét d6 90-
100°C, ty 1¢ mol DETA:MIBK = 1:4 va ham lugng
xuc tac axit clohydric 1a 0% va 1%.

Trong phan Umg ndy khong str dung dung moéi vi
MIBK tao hdn hop déng phi véi nude o t° = 89,6°C.

Két qua khao sat dugc trinh bay trén hinh 1.
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Hinh 1: Anh hudéng cua xtc tac dén hiéu suit phan ing tong hop ketimin
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Két qua trén hinh 1 cho thay khi c6 mat xuc tac
HCI hiéu suét ketimin ting 1én 15 rét: Sau 6 gid thuc
hién phan mg, hiéu sudt ketimin khi khong c6 mit
xuc tac chi dat 67,5% con véi 1%HCI hiéu suat tang
to1 95,5%.

Tong hop ketimin lam chat dong rdn...

Su khac bi¢t trén 1a do trong moi trudng axit
manh té¢ d6 phan tng thuy phéan ketimin (phan tng
nghich) giam. C6 thé giai thich hién twong trén theo
so d6 sau:

: C
+ @ + H20 Ho-n B N

NaNe o Y >(I:—IT'1 DO === J0=0 + N5

/ (1) / 1|1 OHH (2) O H ®

Theo so d6 trén giai doan 3 bj can trd bai phan
ung 2 (tach proton ra khoi nguyén tir oxi trong phan
tr amino ancol) ma phan Ung ndy xay ra rat kho
khan trong moi trudng axit manh.

3.2. Khao sat 4&nh hwdng ciia ham luwgng xuc tac
HCI dén hiéu suat tong hop ketimin

Dé,khéo sat anh huong cua ham lugng xtc tac
HCI dén hi€u suat tong hop ketimin da tién hanh
phan tng cia DETA v6i MIBK & nhi¢t d6 90 -
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100°C, ty 1€ mol DETA:MIBK = 1:4 va ham luong
xuc tac HCI thay dbi tir 0,3% dén 2%.

Két qua khao sat duoc trinh bay trén hinh 2.

Két qua trén hinh 2 cho thdy khi ham luong xtc
tac tang tir 0,3% dén 1% thi hiéu suit phan tng ting,
nhung khi ham luong xuc tac ting 1én 2% hiéu suat
ketimin ting khong dang ké.

Dé thiy rd hon anh huéng cua ham luong xtc
tac HCI dén hiéu suat ketimin d3 1ap dd thi hiéu suat
theo ham lugng HCI sau 6 gid thuc hién phan ung
(hinh 3).
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Hinh 2: Anh huéng cia ham lugng xuc tac HCI dén van toc phan tmg tong hop ketimin

100

30 /_
80 -~

70 /_/

60 -

50
40

Hiéu suat, %

30
20
10

0 0.5 1

—{f—Hieu suat-Ham hwong

15 2 2.5
Ham lwong HCI, %

Hinh 3: Anh huéng ctiia ham lugng xtc tac t6i hiéu suét ketimin sau 6 gio tién hanh phan tng
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Céc s6 liéu trén hinh 3 cho thdy phan tng tao
ketimin xay ra twong ddi d& dang & 90 = 100°C, khi
khong cé xuc tac HCl da dat dugc 67,5%, chi voi
0,3% HCI hiéu suat da ting lén gan 80% va véi 1%
HCI phan tng gan nhu hoan toan (95,5%), khi ting
ham lugng xuc tac 1én 2% hiéu suit khong ting
thém dang ké. Do d6, ham lugng xtc tac t6i wu cho
phan tng tong hop ketimin 1a 1%.

Nguyén Thi Bich Thity va cong su

3.3. Khdo sit anh hwéng cia thoi gian téi hiéu
suat tong hop ketimin

Pé khao sat anh huong cua thoi gian toi hidu
suit ciia phan tng da thuc hién tong hop ketimin tir
DETA va MIBK vdi ty 1¢ mol cau tit DETA:MIBK
=1:4; ham lugng xtc tac HCI ti wu 1a 1%, thoi gian
khao sat tir 0 dén 6 gio.
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Hinh 4: Anh huéng cta thoi gian toi hiéu suit phan tmg tong hop ketimin

Tir d6 thi trén hinh 4 c6 thé thiy, tir khi bat dau
phan g t6i sau 3 gid thuc hién, hiéu suit cta phan
ung tang kha nhanh, sau 5 gio hiéu suat dat 95,5%,
khi tiép tuc thuc hién phan ung t6i thoi gian 6 gio,
hiéu suit ctiia phan ung gan nhu khong doi va dat
95,5%. Nhu vay cé thé thiy, thoi gian t6i uu cho
phan tmg tong hop ketimin 1a 5 gio.

3.4. Khio sit anh hwéng ciia ban chit xiic tic téi
hi€u suat tong hop xetimin

Dé nghién ctru anh hudng cta ban chit chét xtc
tac t6i hiéu suat ketimin da tién hanh phan tng tong
hop ketimin tr DETA va MIBK voéi ty 1€ mol
DETA:MIBK = 1:4 ¢ nhi¢t d6 90 - 100°C, ham
lwong 1% céc xuc tac 1a HCl 37% va axit fomic,
trong khoang thoi gian 5 gio. Hiéu suét phan Gmg thé
hién ¢ bang 1.

Bdng 1: Anh hudng cta ban chit xuc tac t6i
hiéu suat ketimin

STT Xuc tac Hiéu suit, %
1 HCI 95,50
2 HCOOH 89,4

Tir bang 1 nhan thdy hiéu sudt phan tmg tong
hop ketimin tr DETA va MIBK su dung xtc tac
HCI dat hiéu suét (95,50%) cao hon khi st dung xtic
tac axit fomic (89,4%). Piéu d6 co thé dugc giai
thich do axit HCI la axit manh, kha nang phan ly tao
ra ion H" cao hon so voi axit fomic, lam can tro

phan ung thity phan ketimin, do d6 hiéu sudt phan
ung cao hon.

3.5. Khao sat anh hwéng ciia dung méi téi hiéu
suat tong hgp ketimin

Pé khao sat anh hudng ciia dung mdi t6i hiéu suat
tong hop ketimin da tién hanh phan tng téng hop
ketimin tr DETA va MIBK véi ty 1€ mol
DETA:MIBK=1:4, khi c6 va khong c6 mat dung
moi toluen, véi ham luong xtc tac HCl 1% khdi
luong, thoi gian 5 gio. Két qua duoc trinh bay trong
bang 2.

Bdng 2: Anh huong cia ban chit dung mai t6i hiéu
suat ketimin

Nhiét do

STT Nguyén | Dung | hon hop Hiéu

liéu moi dang phi, | suat, %
°C

1 DETA, | Khong 89,6 95,50
MIBK

2 DETA, | Toluen 85 85,26
MIBK

Tir s6 liéu trén bang 2 c6 thé thay rang dung moi
toluen chi lam giam nhiét d6 cua phan ung xubng
85°C nhung dong thoi cling lam giam hiéu suét
ketimin tir 95,5% xubng 85,26%.

Do vay viéc st dung dung mdi toluen khong
dem lai hiéu qua ma con gay ton kém nén khong sir
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dung dung mdi trong phan tng tong hop ketimin.
3.6. Mt s6 thong sb hoa Iy ciia ketimin

D3 tién hanh x4c dinh mot sé thong sé hoa 1y cho
san pham ketimin. K&t qua dugc thé hién ¢ bang 3.

Tong hop ketimin lam chat dong rdn...

DPé khang dinh thanh phin cua ketimin nhédn
duogc, di tién hanh xac dinh khuc xa phan tir.

So sanh d6 khuc xa phan tir thyc nghiém MRy
va d6 khuc xa phan tir theo tinh toAn MRt cho théy
ketimin tir DETA va MIBK c6 gi4 tri MRy rat gin
véi MRy voi gia tri 1a 85,29 so véi 83,63.

Bdng 3: Mot s6 thong sb hoa 1y ciia ketimin tir DETA va MIBK

Khdi ) Ham lugng nito, % Chi s6
A ns aA At o luong Chi s0 i
NAg oAt Nhict d s01,°C riéng, khuc xa Xac dinh Tinh toan R on
liéu dau 3 ! mg KOH/g
g/cm
DETA
’ 170°C (1 mmHg)
MIBK 370°C (760 mmHg) 0,8638 1,464 15,82 15,73 472,33
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Hinh 5: Pho hong ngoai xetimin

D3 tién hanh chup phd hdng ngoai cua ketimin
va DETA (hinh 4). Trén phd hdong ngoai ctia ketimin
da xuét hién pic tai vi tri 1659,2 cm’ dic trung cho
lién két >C=N-, diéu nay khing dinh cu tric cua
san phém nhan duoc.

Trén co s& cac sb liéu phan tich ham luong nito,
khic xa phan tir va phd hong ngoai c6 thé khing
dinh san phdm thu dugc 13 ketimin.

4. KET LUAN

1. D3 tién hanh nghién ctru anh hudng ban chét
xuc tac, ham lugng chit xuc tac, thoi gian phan Gng
va dung moi t6i hiéu sudt phan tng tong hop
ketimin. D3 tim dwoc didu kién thich hop dé tong
hop dugc ketimin véi higu suit 95,5% la:

- Xuc tac HCI 37% véi ham luong 1% (theo khéi
luong)

- Ty 1¢ mol cu tir amin:xeton = 1:4

- Thoi gian phan tng: 5 gio.

2. b3 tinh ché dugc ketimin, xac dinh mot sb
thong sé hoa 1y dic trung va céu tric cua ketimin.
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