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Abstract

The complex is made up of metal ions with acetylacetone are increasingly widely used in many fields such as

extraction capability, thin film fabrication, electronic luminescence materials, catalyst ...

In normal conditions

acetylacetone molecules always exist two enol and ketone, depending on the pH of the reaction environment ketone or
enol form dominates. Because the mobility of the hydrogen atoms in the enol group and the possibility for electrons in
the oxygen atom of the ketone group, should have the ability to create complex acetylacetone very good with some
metal ion coordination links. This paper is the result tucua study the structure of the complex, which is made by metal
ions AI(I11), Co(Il), Ni(Il) and Cu(Il) with acetyl acetone by thermal analysis methods. The research results are
scientific basis for the application of complex in the production the process of technology.

Keywords. Acetylacetone, film fabrication, electronic luminescence materials, thermal analysis method.

1. MO PAU

Phan tir Axetylaxeton (Acac) c6 hai nhdm xeton
(C=0) & vi tri B dbi voi nhau, nén nguyén ta H & vi
tri o, rat linh dong, ¢ diéu kién thuong, chung tdn tai
¢ 2 dang 1a xeton va enol, tuy thudc vao pH cua mdi
truong ma dang xeton hay enol chiém wu thé. Trong
dung moi phan cuc, dang xeton chiém wu thé, con
trong dung mdi khong phan cyc dang enol chiém wu
thé. Do tinh linh dong ciia nguyén tir H & nhom enol
va kha nadng cho electron ctua nguyén to O & nhém
xeton nén axetylaxeton c6 kha ning tao phuc chat
v6i nhiéu ion kim loai khac nhau, tao nén céac phirc
chit chelat (6 canh) [1, 5].

Nhitng ion Al(I1) va Co(ll) c6 khd nang tao
phuce voi nhiéu phdi tr v6 co ciing nhu hitu co, mot
sO hop chat ciia Co(ll) co6 dang mudi kép, ching
phan hily khi pha bang nuéc, nén mau cia dung dich
bién d6i tir mau xanh sang mau do - hong.

lon Ni(ll) bén trong nudc, cho dung dich mau
luc sang do tao nén phirc [Ni(H,0)]**. Pa s phirc
chat cua Ni(II) ¢6 cAu hinh bat dién.

lon Cu(ll) tao thanh mét s6 16n phirc chét véi sd
phdi tri thay dbi tir 3 dén 8, phd bién nhat 1a s phdi
tri 4 ¢6 cAu triic tr dién hay vudéng phang va sé phdi
tri 6 c6 ciu tric bat dién léch. lon Cu(ll) trong nuéc
ton tai & dang ion phirc [Cu(H,0)s]*" mau xanh lam.

Kha ning thing hoa, cling v6i nhiing san pham
da dang trong qua trinh phan hday nhiét cua cac
axetylaxetonat kim loai, 1a co s& cho nhiing ng

dung ctia cac phtrc chat ndy vao linh vuc ché tao cac
mang mong cong nghé cao va tao ra cac loai vat li€u
nano nhu: Mang moéng trong subt dan dién
Cu—Al-O dugc tao ra bang cach ngung tu hoi cac
axetylaxetonat kim loai Cu(Acac), va AI(AcaC)3 vbi
ti 1€ 1:1 trong khi quyen argon ¢ 150 °C. Cac mang
nay dugc sir dung dé tao cac mdi nbi p-n trong ki
thuat dién tr. Mang mong CuO trén Ta, TaN, Ru va
SiO, dugc ché tao tir axetylaxetonat déng(ll), dung
dé ché tao day dan dang mang co kich thudc nano
trong cac thiét bi dién tir. Mot s6 phic chat co hoat
tinh chéng chay nd, mot sd phtc chat khac lai co
tinh khang khuén, khang nim tét [3].

Bai bao nay la két qua nghién ciru sy tao phirc
chat ciia mot s ion kim loai voi axetylaxeton bang
phuong phap phén tich nhiét. Két qua nghién ciru 1a
co s6 khoa hoc cho viéc tmg dung cac phirc chit vao
trong cac qua trinh cong nghé san xuat.

2. THUC NGHIEM

Cac hoa chat dwoc s dung dé nghién cuu:
CUSO4.5H20, N|SO47H20, COSO4.7H20,
Aly(SO,)3.18H,0 va Axetylaxeton (Acac) CsHgO,
déu c6 do sach PA, do hing Merck cia CHLB Piic
san xuat.

Tong hop cic axetylaxetonat kim loai bang
phuong phap Xtaix nhu sau: Dung dich amoni
axetylaxetonat NH,(Acac) vadi lugng du 50 % dugc
thém vao dung dich mudi cta kim loai tuong tmg va
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khuay déu, phan tng xay ra nhu sau:
M™ + nNH,(Acac) + mH,0 «>
M(Acac),.mH,0 + nNH,"

Viée 1y du 50 % NH,(Acac) 1a dé can bang
chuyén dich hoan toan vé phia tao thanh san pham.
pH cia dung dich c¢6 anh huong rat 16n quyét dinh
t61 hiéu sudt phan tmg.

Khi pH ciia dung dich thap thi can bang chuyén
dich vé phia 1am giam ndng do cia ion Acac. Khi
pH cua dung dich cao, thi ngoai phan tng tao phtrc,
con ¢6 phan tmg phu tao két tia: M™ + nOH —
M(OH),

Phan tng phu nay lam giam hiéu suét tong hop
phtrc chat, dong thoi san pham thu dugc khong tinh
khiét. Vi vay, phai gitr pH cta dung dich nho hon
pH bt dau tao hydroxit kim loai mot it [4, 5].

Phuong phap phan tich nhiét dugc st dung dé
nghién ctru tinh bén nhiét ciia cac phic chat. Gian
d6 phan tich nhiét dugc ghi trén may Shimadzu
TGA-50H ctia Nhat Ban trong khi quyén Argon voi
tbc do gia nhiét 10 °C/phut, nhiét d6 dwoc nang tir
nhiét d6 phong dén 600 °C.

Nghién ctu kha nang thing hoa cta cac phuc
chat nhu sau: Lwong mau can thiang hoa, cho vao
thuyén thay tinh, roi dit vao 6ng thach anh. Lip dng
thach anh vao hé théng thing hoa. Tién hanh dot
noéng miu & 4p sudt 6n dinh ~ 160 mmHg. Tang
nhiét do tr tr va theo doi nhiét d6 trong hé thong
Chat sau khi thing hoa s& ngung tu lai trén 6ng
thach anh, nho hé théng 1am lanh. Ding d6t nong
khi chit di thiang hoa hét hoic khong thing hoa nira.
Dé hé théng trg vé nhiét do phong, 1iy mau ra, Xac
dinh khéi luong chat di thing hoa va cén, dong thoi
xac dinh ham luong kim loai trong mdi phan.

Kha nang thang hoa ctia cac phirc dugc danh gia
théng qua céc dai luong:

% m 14 phan trim khdi lwong ctia mdi phan, so
v6i khdi luong cua phirc ban ddu dem thing hoa.

% M la phan trim kim loai da thing hoa, bang
khdi lwong kim loai ¢6 trong mdi phan, chia cho
lwong kim loai ¢6 trong phirc ban dau.

Cw (%) 1a ham luong kim loai c6 trong mdi
phan, bang khéi lugng kim loai ¢ trong mdi phan,
chia cho khdi lugng ciia mdi phan.

Lé Van Huynh va cgng Su

Cén 2,8093 gam C0S0O,.7H,0 c6 M = 280,9300,
hoa tan trong 10 ml dung dich H,SO, 10 %, thém 40
ml nuéc cat, roi chuyén vao binh dinh muc 50 ml,
lic déu thu duge dung dich Co(ll) c6 nong d 0,2 M.

Cén 2,8087 gam NiSO,.7H,0 c6 M = 280,8700,
r0i hoa tan vao 10 ml dung dich H,SO, 10 %, thém
40 ml nudce cat hai 1an va lac déu thu duge dung dich
Cu(ll) c6 ndng d6 0,2 M.

Céan 2,4960 gam CuS0,.5H,0 c6 M = 249,6066,
roi hoa tan trong 10 ml dung dich H,SO, 10 %, thém
40 ml nuéc cit hai l1an va lic déu sé thu dugc dung
dich Cu(Il) c6 néng d6 0,2 M.

Cho 6,6600 gam Al,(SO,4);.18H,0 hoa tan vao
50 ml nudc cAt. Thém tr tir NHAcac da léiy du 50
%, khudy déu trong khoang 60 phut dugc két tua
vang nhat, tach, loc, rtra, lam kho [2].

Xac dinh ham luong kim loai trong phirc bang
phuong phap phd hip thu nguyén tir AA-6800
Shimadzu ctia Nhat Ban, tai budc song 240,7nm doi
v6i Co(Il) va 309,3nm ddi véi AI(IID), con d6i véi
Ni(ll) va Cu(ll) duoc xac dinh theo phuong phép
chuan d6 Complexon v&i chat chi thi murexit
(NH4Ind) 6 pH = 8.

3. KET QUA VA THAO LUAN
3.1. Tong hop céc phirc chit

Khi téng hop cac axetylaxetonat kim loai theo
phuong phap Xtaix, pH anh huong rat 16n dén qua
trinh tao phic. Tién hanh tong hop axetylaxetonat
kim loai, & pH nho hon pH bét dau két tua hydroxit
kim loai mét it. Cho dung dich NH,Acac véi lugng
du 50% vao 25ml dung dich mudi M** cta kim loai
tuong ung, khudy déu, didu chinh pH thich hop.
Phan tng giita M** va NH,Acac xay ra nhu sau:

M™ + nNH,4(Acac) + mH,0 «

M(Acac),.mH,0 + nNH,"
V6im=0khi M 1a Cu; m=2 khi M 1a Co va Ni.

Trong cac dung dich xuat hién két tia c6 mau
dac trung: Mau xanh luc nhat ciia axetylaxetonat
Cu(ll), mau lam nhat cua axetylaxetonat Ni(ll), mau
hong nhat clia axetylaxetonat Co(ll). Phan mg xay
ra trong qua trinh tong hop:

AI(I) + 3NHjAcac < Al(Acac); + 3NH,

Bdng 1: Ham lugng kim loai trong mot sb phtrc axetylaxetonat kim loai

. A Cong thuc gia dinh Ham Iugng ion kim loai trong phtrc chét
Nguyén to ) , £ ;
ctia phire chat Ly thuyét (%) Thuc nghiém (%)
Al Al(Acac); 8,33 8,09
Co Co(Acac),.2H,0 20,14 20,80
Ni Ni(Acac),.2H,0 20,14 20,07
Cu Cu(Acac), 24,28 23,99
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3.2. Xac dinh ham lwgng kim loai trong cac phirc

Ham lugng kim loai trong céc phtic dugc xéc
dinh bang phwong phap phd hap thu nguyén tir trén
may AA-6800 Shimadzu cua Nhit Ban, tai budc
s6ng 240,7 nm d6i voi Co(1l) va 309,3 nm ddi véi
AI(I).

DP6i voi Ni(Il) va Cu(ll) duoc xac dinh theo
phuong phap chuan d6 Complexon véi chat chi thi
murexit (NH4Ind) 6 pH = 8.

Nghién ciru su tao phic cua...

Ké§ qua nghién ciru dugc thé hién trén bang 1
cho thay: Phén tich ham luong kim loai trong cac
phuc chat, kha phu hgp véi cac cong thue gia dinh.

3.3. Nghién ctru bang phwong phap phan tich
nhiét

Gian d0 phan tich nhiét dugc ghi trén may
Shimadzu TGA-50H cua Nhat Ban. Két qua nghién
ctru phan tich nhiét dugc duogc thé hién trén bang 2
va céc hinh tir 1 dén 4.

Bdng 2: Két qua phan tich nhiét ciia cac phirc chét

oz Nhiét do Hiéu ting San pham % giam khoi lugng
STT Phirc chat (°C) nhiét con lai Ly thuyét | Thyc nghiém
1 Al(Acac); 212 Thu — — 99,97
2 Co(Acac),.2H,0 112-500 Thu —Toa CoO 74,51 81,741
. 155,34 Thu Ni(Acac), 12,29 12,32
3 | Ni(Acac)2H;0 200700 | Toa— Thu NiO 62,22 67,11
4 Cu(Acac), 241 Thu - — 99,97
DITGA TGA DTA
maimil % _uVImc
oo ﬁ/ H185.0c
21216C
100.00
2o 4 10.0¢
WelghtLos:  -3.040me
-949 967%
-a.00
H5.0c
o.og
-6.00-
Ho.c
-8.00
-1oo.ot- 218.4(C
H-5.00
183.2:C
0.0t
o000 T Goor - @ior - d000r - so0or 000
Temg [C]
Hinh 1: Gian d0 phan tich nhiét ctia axetylaxetonat Al(111)
DIToA TGA DTA
mfmil % uvime
o.og H15.0c
150.00 Y /
24110
oot H10.0c
2ot VWeight Los:  -3.086me
5000 -99.965%
-1 5.0C
o.0g
40t ool Lo
1000t
246.61C H-5.00
600k -150.00
To0.00 T00.00 30000 0000 500.00 FO0.00

Temr (2]

Hinh 2: Gian d6 phan tich nhiét cua axetylaxetonat Cu(ll)
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Trén gian do phéan tich nhiét ciia axetylaxetonat
Cu(ll) va axetylaxetonat Al(111) duoc thé hién trén hinh
1 va 2 cho thay, ¢ nhiét d6 dudi 200 °C, khong cd hicu
mg méat khdi lugng, ciing nhu hiéu tmg nhiét. Didu
ndy chimg to cac phirc chat ndy bén t6i nhiét do nay va
trong thanh phan cua ching khong c6 nudc.

Lé Van Huynh va cong su

Tai nhiét d6 212 °C dbi voi phuc Al(Acac); va &
nhiét do 241 °C dbi voi Cu(Acac), ¢ mot hidu ing thu
nhiét rAt manh, kém theo sy méat khoi luong gﬁn nhu
hoan toan. Chang to ¢ trong khoang nhiét d6 nay, cac
phirc chat da thiang hoa hoan toan.

sETARANM | Fiaure: Experiment: Ni(acac)2

Crucible:PT 100 pl AtmosphereArgon

Labsys TG Procedure: RT -—=>800C (10C.min-1) (Zone 2) Mass (mg): 30.68
TG/% ! ! ! Hea‘\tFlow/uV d‘ TG/%/min
Peak :715.52 °
| 60
Peak :312.00 °C 10
Peak :473.07 °C -10]
| 30
Peak :155.34 °C -30 |
o
Mass variation: -12.32 % -20]
-70
Mass variation: -12.63 % i
-30
Mass variation : -28.82 %
-30 |
-110 |
|-60 ml\ﬂass variation : -14.57 %
Mass variation : -11.09 %
o 100 200 300 400 500 600 700 Tornace temperature /°C
| | ! ! | | ! | )
N .o A A ; [N 5 .
Hinh 3: Gian d6 phén tich nhiét cta axetylaxetonat Ni(ll)
DITGA TGA DTA
il % unirme
.o — — - — 11500
74.31C I
\__J’
207 740
Weighl Los: -0.24tmc
1000 = = _ -B11% di0ar
—7
200k N, Weldht Los -2.256mc
\ -73.62:%
\ Wieight Los: -0.298mc
e GBIk 500
0.0
T
404 e ™~
-4 T T ;fw . Jonc
\ / 112.63C ~ “\
)
\ 179.70CY ," \
\ 4 ~
-100.0¢- Y - e
78.1iC 210.0i¢ e 4 500
-
-B.00-
| | . | | |
100 0C 200.0( 300,00 400 0C 50000 G000C
Termng [C]

Hinh 4: Gian d0 phan tich nhiét ctia axetylaxetonat Co(ll)

Gian do phan tich nhiét cua axetylaxetonat Ni(ll)
va Co(ll) duoc thé hién trén hinh 3 va 4 cho thiy,
qué trinh phan hay nhiét ctia ching dién ra tuong ddi
phtc tap.

Tai khoang nhiét do 110+155 °C c¢6 mot hiéu
ung thu nhiét, kém theo su mat khoi luong, tai day
da xdy ra qua trinh tach hai phan tir nude.

Trong khoang nhiét do 200+500 °C c6 céc hiéu
ung thu nhiét va toa nhiét xen k& nhau va kem theo
cac qua trinh mat khéi luong. Véi % mat khéi luong
trong tng trong khoang nhiét d6 nay, xay ra dong

thoi cac qua trinh phan huy nhiét va qua trinh chay,
san pham cudi cling 1a cAc oxit kim loai NiO va CoO
tuong ung. T cac két qua nghién ciru bang phuong
phap phan tich nhiét cho thiy: Phan trim mat khéi
lugng thuc nghi€m cua cac chét nghién curu, tuong
d6i phii hop véi két qua tinh toan 1y thuyét.

Tir két qua thu duoc, gia thiét qua trinh phan hay
nhiét ciia cac phuc dién ra nhu sau:

Cu(Acac); (R) — Cu(Acac), (K)

Al(Acac); (R) — Al(Acac); (K)

Co(Acac),.2H,0 — Co(Acac), — CoO
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Ni(Acac),;.2H,0 — Ni(Acac), — NiO.

3.4. Khao sat kha ning thiang hoa cia cac phirc

Céc phirc chat trén déu duoc tién hanh khao sat
kha ning thing hoa. Két qua nghién ctru duoc thé
hién trén bang 3 cho thay:

- P6i véi phirc Al(Acac)s, thi ca phan thing hoa
va phan cin ctia phic nay déu c6 mau vang nhat cia
phtc chit ban dau.

Nghién ciru su tao phic cua...

- Péi voi phirc Co(Acac),.2H,0, thi phan thang
hoa ¢ dang keo trong mau hong nhat, con phan cin
co6 mau nau la CoO.

- Pbi voi phuc Ni(Acac),.2H,0, thi phan thing
hoa ¢ dang bt min mau xanh lam, con phﬁn can co
mau nau dat NiO.

- Béi véi phitc Cu(Acac),, thi phan thang hoa &
dang tinh thé hinh kim mau xanh tham, con phan can
c6 mau xanh cta phtc chitban dau.

Bdng 3: Két qua khao sat kha ning thiang hoa cta phirc chat

STT Phitc chit Nh(i)ét do Phan thing hoa Phan cin % M
(C) % m Cwm (%) % m Cw (%)

1 Al(Acac); 12045 95,18 9,30 4,82 - 93,6

2 Co(Acac),.2H,0 12545 90,00 19,30 10 29,76 92,5

3 Ni(Acac),.2H,0 19045 69,89 14,42 30,11 33,20 71,7

4 Cu(Acac), 15545 96,36 20,30 3,64 - 93,7

Nhu vy, cac phtrc chat déu thing hoa tét. Phuc
chat cua AI(IIl) va Cu(Il) thing hoa gan nhu hoan
toan va khdng bi phan hiy, két qua nay hoan toan
phtt hop véi két qua nghién ciru bang phuong phap
phén tich nhiét.

Dbi voi cac phic chit caa Co(IT) va Ni(II), thi
ham lugng kim loai trong phan cin I16n hon trong
phan thing hoa va 16n hon trong phirc chat ban dau
(xem bang 1). Didu nay chimng t0, cac phirc cht nay
da bi phan huy trong qua trinh thang hoa.

4. KET LUAN

D3a nghién ctru tong hop duge cac phirc chat co
cong thirc phan tor nhu sau: Co(Acac),.2H0;
Al(Acac)s; Ni(Acac),.2H,0 va Cu(Acac),.

Bing phuong phap phan tich nhiét cho thay,
nuGc c6 trong thanh phin cua cac phic
axetylaxetonat Co(ll) va Ni(ll) ¢ dang hidrat.

Kha niang thing hoa cta cac phtc chat
axetylaxetonat AI(II1), Co(ll) va Cu(ll) rat tét, con
phurc axetylaxetonat Ni(II) thang hoa kém hon.

Trong qua trinh phan hiy nhiét cac phuc
axetylaxetonat Ni(I[) va Co(Il) bi chiy dén san

Lién hé: Lé Van Huynh

pham cudi cing 1a NiO va CoO.

Két qua nghién ctru 1a co so khoa hoc cho viée
trmg dung cac phirc chat vao trong cac qua trinh cong
nghé san xuat.
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