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Abstract

The complex has been increasingly widely used in many fields such as industry, agriculture, manufacturing, new
materials, food, cosmetics, wastewater treatment for environmental protection and metabolic organic compounds. In
agriculture, it has been used as micronutrient fertilizer complexes with amino acids, increase soil fertility, increase rice
production and tea. Done, not complex yet can also be used in practice, because each complex is characterized by
constant reliability. If the mixture has a constant strength is too large, there is no catalytic activity, if there is a constant
complex durable too small, vulnerable to hydrolysis are alkaline, some complexes have catalytic activity. Therefore,
only a number of new complexes have potential application in the production process technology. This paper is the

research results of some of the complexing metal ions Cu?

*. Zn?* and Ni?*" with glycine by thermal analysis methods.

Keywords. Research on the complex, thermal analysis method.

1. MO PAU

Phan tir glyxin ¢6 2 nhom dinh chirc (-NH, va
—COOH), ching vira thé hién tinh axit va vira thé
hién tinh bazo, c6 kha ning tao phirc v6i nhiéu ion
kim loai chuyén tiép. Mot sb phtc tao thanh c6 hoat
tinh xuc tic va co kha ning khang khuan, khang
nam, nén cac phirc ctua chung dugc tng dung rong
rdi trong nhiéu linh vuc nhu: phan tich vi luong, y
hoc, nong nghi¢p, cong nghi€p, dac biét trong linh
vuce xtr 1y nude thai cong nghiép [1, 2, 4].

Su tao phiurc cua glyxin véi cac ion kim loai
dugc quyét dinh boi hai nhom chitc ~COOH va
nhom —NH,. Nguyén tr nito & nhom NH, c6 kha
nang cho electron, dé tao mot lién két cho nhan véi
ion kim loai. Trong khi d6, ion H* ciing dé dang tach
ra khoi nhom —COOH dé tao thanh —COO-, nhom
ndy dé dang tao thanh mot lién két cong hoa tri vaoi
ion kim loai thdng qua nguyén tir oxi. Chinh vi vay
ma glyxin c6 kha ning tao phtrc chit vong cang 5
canh bén vai nhiéu ion kim loai [2, 3, 7].

lon Cu®* ¢ cu hinh electron 1a [Ar]3d°, trong
nuée tao ion phirc [Cu(H,0)e]** ¢6 mau xanh do
dung dich hap thu manh anh sang trong ving 600-
800 nm. lon Cu®" 1a chit tao phtrc manh [1, 5, 6].

lon Zn** ¢6 sb phdi tri dic trung 13 4 va c6 kha
nang tao nhiéu phirc chat véi nhidu phéi tir vo co va
hitu co nhu: NH;; CN7; halogen, axetylaxeton,
dioxanat.... Trong do, lién két giita ion trung tim
v6i cac phdi tir ciing dwgc thuc hién qua nguyén tir

O va N, nguyén tdr N dé nhudng electron ho‘n
nguyén to O. Nho céu hinh electron bén 3d™, ¢
phtrc chét cua ion Zn*" déu khong c6 mau [2,3, 8]

lon Ni** rat c6 kha ning tao phue voi so phéi tri
dac trung 1a 6 va 4, tuong trng voi cau hinh bat dién,
hinh vudng hodc t&r dién. Cac phic bat dién cla
Ni(II) déu thuan tir, trong d6 ion Ni & trang thai lai
hoa sp°d” nhu: [NI(H20)6]2+ [Ni(NHs)e]*". Phitc chét
vGi 56 phéi tri 4 ctia Ni* ¢6 cAu hinh vudng phing
nhu [Ni(CN)JJ*.

Trong dung dich nude, ion Ni** tao ion phurc bat
dién [N1(H20)6] ¢6 mau luc. lon Ni** ¢6 kha ning
tao phuc chét vong cang bén voi nhiéu phdi tir, nhod
lién két gitra ion trung tdm vai cac nguyén tir O va N
cta phéi tir [2, 4, 5].

Bai bao nay 1a két qua nghién ctru su tao phuc
cia mot s ion kim loai Cu*, Zn?* va Ni** véi
glyxin bang phuong phap phan tich nhiét.

2. PHUONG PHAP NGHIEN CUU

Céac hoa chét duge st dung dé nghién ctru c6 do
sach PA cua hing Merck (CHLB Drc), 1a cac mudi
chira ion kim loai tao phirc nhu: Zn(NOs3),.6H,0;
Cu(CH5C00),.H,0 va NiCl,.6H,0.

Glyxin (NH-CH,-COOH) déng vai tro la
ligand tao phirc. 0 25 °C, glyxin ¢6 pK, = 2,21; pK,
= 9,15 14 chét ran mau trang, tan nhiéu trong nudc,
nhung it tan trong con.

Téng hop phire Cu(Il) v6i glyxin dua trén phan
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tmg: Cu** + 2NH,CH,COOH + nH,0 —
CU(NH2CH2COO)2 nHzo + 2H"

Tong hop phuc cis-Cu(Il) vaoi glyxin: Hoa tan
0,01 mol mubi Cu(CH3C0O0),.H,0 vao 25 ml nudc
néng trong cdc thity tinh 250 ml, thém vao 25 ml
etanol va gitt dung dich ¢ 60 °C, dugc dung dich L.

Hoa tan 0,02 mol glyxin vao 25 ml nudc nong &
60 °C trong cdc thuy tinh 250 ml dwoc dung dich I

Tron 2 dung dich I va 11, r6i khudy tron déu, thiy
xudt hién két tua bong ¢6 mau lam dam tach ra khoi
dung dich. Lam lanh héon hop dé két tua tach ra hoan
toan, roi loc rira sach, say kho ¢ 50 °C, thu duoc chat
radn mau lam dam, dang bot rat toi xép.

Tong hop dang trans-Cu(Il) véi glyxin: Trong
qua trinh tong hop dang cis-Cu(Il) véi glyxin, khi
loc rira két taa, gitr lai nude loc, nham muc dich dé
cho pH ctia méi truong 6n dinh, tao diéu kién tét cho
qua trinh tao mam két tinh tinh thé cua phirc tao
thanh. Liy 10 ml nuéc loc cho vao binh chira 1 g
glyxin va 1,5 g dang phirc CiS-Cu(II) glyxin va tién
hanh dun hoi luu & nhiét do 60 °C trén bép khudy tir
trong 2 gio, thi thdy xuat hién két tia mau xanh tim.
Loc, rira, sdy kho duoc chat ran mau xanh tim, dang
bot min.

Toéng hop cac phic cia Ni(Il) va Zn(I) voi
glyxin dya trén phan ung:

M(OH)2 + 2NH2CH2COOH + (n—2)H20 —

M(NH2CH2COO)2nH20

Lay 0,005 mol mudi NiCl,.6H,0 hoic
Zn(NOs3),.6H,0, cho tac dung véi lugng vira du
NaOH, thu duoc hidroxit kim loai két tua, rdi loc,
rira, say kho két tia ¢ nhiét do 60 °C.

Cho hidroxit kim loai vao cbc 100 ml, thém tiép
0,01 mol glyxin va nuéc cat, rdi khudy déu & nhiét
d6 70 °C cho dén khi dung dich trong sudt, c6 mau
dac trung cda ion kim loai.

C6 can dung dich, dén khi chuyén sang dang
sanh dic nhu dau, thi ngimg gia nhiét, thém con,
khudy nhe, thdy c6 két tia tich ra. Loc, rira, siy kho
két tiia & nhiét do 50 °C.

Lé Van Huynh

Céc phuc chit thu dwoc déu tan trong nudc,
khong tan trong con. Phirc cuia niken ¢ mau xanh
lam, phirc ctia kém khong mau.

Phuong phap phan tich nhiét dung dé nghién clru
cac phirc chét ran, cung cip thong tin vé tinh chat
nhiét cuia phirc chit, dua trén gian dd phan tich nhiét
[1,3].

Puong DTA cho biét khi nao c6 hiéu tng thu
nhiét va phat nhiét. Duong TGA cho biét bién thién
khdi lwgng méau trong qua trinh gia nhiét, tir d6 suy
ra thanh phan cta chat, do bén nhiét, phirc co chira
nude hay khong chira nude, hién tuong déng phan.

Gian dd phan tich nhiét ciia cac phirc chat duoc
ghi trén may Shimadzu cia Nhat Ban trong khi
quyén tro N, v6i toc do gia nhiét 10 °C/phut, tir nhiét
d6 phong dén 800 °C, chat so sanh 1a Al,Os.

3. KET QUA VA THAO LUAN

3.1. Xac dinh ham lwong cac kim loai va clo trong
phire ran

Xac dinh ham lugng % Ni va Cu trong phuc,
theo phuong phap chuin d6 complexon dua trén
phan tmg tao phirc bén cua cac ion Ni** va Cu®* véi
EDTA (Ethylenediaminetetraacetic axit) trong moi
truong pH 8 va theo cong thurc:
M.V574107°.Cra.100

1)

V.m

Trong d6: Cepra l1a ndng do dung dich EDTA da
dung (mol/l); Vg4 14 thé tich dung dich EDTA tiéu
tén (ml); V thé tich dung dich M* dem chuan do
(ml); M 1a khéi lugng mol nguyén tir kim loai
(gam); m 1a khéi luwgng phic chit dem phan tich
(9am).

Xac dinh ham lugng kém theo phuong phap
chuan do complexon dua trén phan mg tao phtic bén
ctia Zn®* v6i EDTA ¢ pH 10 va theo cong thic (1)
v6i M = 65,38. Két qua nghién ciru dugc thé hién
trong bang 1.

%M = %100

Bang 1: Ham lugng kim loai chira trong phan tir cac phtic

. ) R , L , Ham Iuvong kim loai trong phtrc

Kim loai Cong thure phan tir cia phtic Tinh theo I§ thuy&t (%) | Thue nghiém (%)
Cu cis-Cu(gly),.H,O (M = 229,686) 27,67 27,31
Cu trans- Cu(gly),.H,O (M = 229,686) 27,67 27,55
Zn Zn(gly)2.H,O (M =321,53) 28,24 28,03
Ni Ni(gly),.2H,0 (M =242,83) 24,17 24,02

3.2. Nghién cttu cic phirc chit bing phwong phap
phéan tich nhiét

Can cu vao hi¢u tng nhi¢t dé nghién ctru nhiing

qua trinh phat sinh khi dun néng hogc lam ngudi chét.
Trén gian d6 phan tich nhiét, thuong quan tam toi 2
duong quan trong 1a duong DTA va duong TGA.
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Puong DTA cho biét khi nao ¢ hiéu tmg thu
nhiét (cuc tiéu trén duong cong), khi ndo c6 hiéu
ung phat nhiét (cuc dai trén duong cong).

Mdi qua trinh bién d6i héa hoc nhu: cac phan
mg pha rin, sy phan hily mau hay su chuyén pha,
thudng déu c6 mot hidu tmg nhiét tuong tmg. Puong
TGA cho biét bién thién khdi lwong mau trong qua
trinh gia nhiét.

Céc qua trinh trén c6 thé kém theo sy thay doi
khéi lwong ctia miu chét nghién ctru nhu: Qua trinh
thang hoa, bay hoi hay cac phan rng phan huy.

Dya vao viéc tinh toan cac hiéu Gmg mat khdi

Nghién citu sy tao phiec ciia mot so...

luong va cac hiéu Gng nhiét twong tGng, c6 thé dy
doan duoc céac giai doan co ban xay ra trong qua
trinh phan hay nhiét cia phuc chat. Tir d6 suy ra
thanh phan cta phirc chat va xac dinh dugc phirc co
chtra nuée hay khong chira nudec.

béi véi phuc c6 chira nudc, hiéu tng méat nude
thuong 14 thu nhiét. Nhiét do ctia hiéu img mat nude
két tinh thdp hon nhiét d6 ciia hiéu Gmg mét nudc
phdi tri. Xac dinh dong phan cta phirc thuong kém
theo hi€u Gng toa nhiét.

Qua trinh phan huy nhiét cia cac phirc duoc thé
hién trong bang 2.

Bang 2: Két qua phén tich nhiét cta cac phirc chat

, N ’ oA A . 0 4 X

STT Phitc chét Hhicu (g Nle,‘g)d‘-’ Phin con lai T/l"\lmat khoi 1“‘-’3%
1 _ Thu 183,36 Cu(gly), 7.68 7.84

cis-Cu(gly)..H.0 Toa 285,89 45,99

(M=229,686) Toa T Cuo 074 57,38
2 trans-Cu(gly),.H,0 Thu 133,62 Cu(gly), 731 7.84

(M = 229,686) Toa 276,61 CuO 56,75 57,38
3 Thu 150,23 Zn(gly), 7.18 7.77

Zn(gly)2.H.0 Thu 327,48 7 19,16

(M = 321,53) Toa 43554 no 51.26 63,99
4 . Thu 198,61 Ni(gly), 12,57 14,83

Ni(gly),.2H,0 :

(M % 24.8%) Thy 396,88 NiO 58,83 61,01

Toa 528,85 35,02

Gian d6 phan tich nhiét dang cis- cia phic
Cu(II) duoc thé hién trén hinh 1 cho thay:

C6 mot hiéu tng thu nhiét ¢ nhiét do 183,36 °C
va kém theo sy mat khdi luong 1a 7,31 %. Hiéu tng
thu nhiét ndy nam trong gi6i han cta nhiét do mat

nude két tinh, diéu d6 chung to trong phan tir cua
phuc c6 chtra nudce.

Gia thiét rang, tai nhiét do nay xay ra qua trinh
tach 1 phan tor nuéc va nude co trong thanh phin
cua phirc 1a nuéc hidrat.

Figure: Experimen

Procedure:

sSETARAM it: cis-Cu(gly)2

- RT —

Labsys TG ~> 800C (10C.min-1) (Zone 2)
T T

CCCCC ble:PT 100 pl AtmosphereN2

Mass (mg): 5.22

T
d TG/% /min—|

TGI%

Peak 1183.36 °C Peak:343.44 °C

Peak :285.89 °C

s variation: -9.74 %

e
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Hinh 1: Gian d6 phan tich nhiét ciia phirc dang cis-Cu(Il) véi glyxin

Trén gian d6 cho thdy, cac hiéu ung toa nhiét
khong rd rang, c6 thé do xay ra dong thoi hiéu tmg
tod nhiét (ciia qua trinh chay) va thu nhiét (cua qua
trinh phén huy).

Trong khoang nhiét d6 tir 280 °C dén 440 °C, c6
cac hiéu ung toa nhiét khong rd rang, kém theo hai
qué trinh mat khdi lugng 45,99 % & nhiét do 285,89
°C va 9,74 % & nhiét do 343,44 °C.
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Céc hiéu tng toa nhiét khong rd rang c6 thé do
xay ra dong thoi, hiéu tmg toa nhiét ciia qué trinh
chéy va thu nhiét cua qué trinh phan huy.

O nhiét do trén 490 °C, do giam khéi luong cua
phirc chét 1a khong dang ké, ching to qué trinh phan
huy phure chat da két thic va san pham cudi cung 1a
oxit ddng CuO.

Gian d6 phan tich nhiét dang phirc trans-Cu(ll)
thé hién trén hinh 2 cho thay:

- C6 mot hi€u ung thu nhiét ¢ nhiét do 133,62
°C, kém theo sy giam khéi lwong 13 7,31 %, tmg véi
su mat 1 phan tir nudc.

- O khoang nhiét do tir 260 dén 420 °C, c6 cac

Lé Van Huynh

hi€u ng thu nhiét va toa nhiét xen k& nhau, nhung
chi c6 mot qua trinh mat khéi luong 13 56,75 %, xap
xi bang téng % mat khéi lugng cia 2 qué trinh mat
khdi lugng trén dwong phan tich nhiét dang phirc
cis-Cu(ll), trong khoang nhiét do twong ung.

Nhu vy, da xay ra dong thoi hai qua trinh phan
huy phirc chit va qué trinh chay cua phic, cho san
pham cubi cing 1a dong oxit CuO.

Qua trinh phan huy nhiét cta phirc chat dang cis-
Cu(ll), phuc tap hon so v6i phirc dang trans-Cu(ll).
Tuy nhién, san pham phan huy cta hai dang déu
gidng nhau, déu tao ra cing mot san pham la dong
oxit CuO.

Figure Experiment: trans-Cu(gly)2

Procedure: RT —->800C (10C.min-1) (Zone 2)

sETARAM

Labsys TG

Crucible:PT 100 pl AtmosphereN2 ‘

Mass (mg): 8.65

Peak :276.61 °C

o SO
Mass vané\gon 7.31%

| -60 X\

T T T T T
TG/%
Peak :133.62 °C
|_e0

Mass variation: -56.75 %

T T
HeatFlow/ix d TG/% /min~]

Exo 4\ 20 |

-20 |

-40 |

-60 |

-80 |

° 100 200 300 400
L

500 600 700 Furnace temperature rc
L

Hinh 2: Gian d6 phan tich nhiét cua phirc dang trans-Cu(ll) véi glyxin

Figure: Experiment: Zn(gly)2

Procedure:

sETARAM

RT —> 800C (10C.min-1) (Zone 2)

Labsys TG

Crucible:PT 100 AtmosphereN2 ‘

Mass (mg): 36.15

TG/

Peak :150.23 °C

Peak :327.48 °C

o g
B Nbs%atlon 718 %

T T T T T T T T T T
/% HeatFlow/pV
Exo
|_e0
-5

Peak :435.54 °C

Mass variation:

d TG/% /min]

-10 |

-15 |

-19.16 %

-20 |

Mass variation: -51.26 %

o 100 200 300 400
L L L L L

500 600 700 Furnace temperature
L L L I

Hinh 3: Gian d6 phan tich nhiét cta phic Zn(II) véi glyxin

Gian dod phan tich nhiét cua phic Zn(Il) voi
glyxin dugc thé hién trén hinh 3 cho thay:

Xuat hién hai hiéu ung thu nhiét ¢ nhiét do
150,23 va 327,48 °C, dong thoi xudt hién mot hiéu
ung toa nhiét & nhiét do 435,54 °C.

Hiéu tng thu nhiét & nhiét do 150,23 °C, v&i do
giam khdi lwong 1a 7,18 %, tmg v6i sw mét 1 phan tir
nu6e. Hai qua trinh mat khéi luong tiép theo voi

phén tram (%) mat khdi luong tong cong 1a (19,16 +
51,26 = 70,42 %), img v4i qua trinh phén huy phue,
san pham cudi clng 1a k&m oxit ZnO.

Gian db phan tich nhiét cia phic Ni(I) vé6i
glixin dugc thé hién trén hinh 4 cho thiy:

C6 mot hiéu tmg thu nhiét ¢ nhiét do 198,61 °C,
kém theo d6 giam khdi luong 13 12,57 %, twong tng
véi su tach 2 phan tir nude. Hi€u Gng thu nhiét ¢
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nhiét do 396,88 °C, ung voi d6 giam khdi lwong 1a
58,83 %. Nhu vay, quéa trinh phin huy phuc tao
thanh san pham cudi cung 14 niken oxit NiO.

Két qua phén tich nhiét cho thdy, trong phan tir
cua céac phtrc tao bédi ion Cu(ll), Zn(Il), Ni(Il) véi
glyxin c6 chtra nudc.

Duya vao nhiét do phan huy cua cac phuc cho
thdy: Phirc dang trans-Cu(lI) glyxinat, kém bén nhiét
hon so véi phtic dang cis-Cu(ll), Zn(11) va Ni(II) véi

Nghién citu sy tao phiec ciia mot so...

glyxin.

Két qua nghién ciru bang thyc nghiém, cling nhu
tinh toan 1y thuyét vé phan traim mat khoi luong cua
cac phirc 1a twong ddi phu hop.

Két qua nghién ctru bang thuc nghiém cho thiy,
qua trinh phan huy nhiét ciia cac phirc dién ra nhu
Sau:

M(gly)2.nH,O0 — M(gly), — MO
(trong d6 M = Cu, Zn, Ni).

Experiment: Ni(gly)2
Procedure: RT —->

800C (10C.min-1) (Zone 2)

Crucible:PT 100 ul AtmosphereN2 ‘

Mass (mg): 15.62

T T
HeatFlow/pVv d TG/% /min_|

Peak :396.88 °C

Peak :198.61 °C

Mass vanauon:k{z.s? %

-

Mass variation:

Exo 4\
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-40 |

-60 |

-80 |
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Hinh 4: Gian dd phén tich nhiét cta phuc Ni(II) voi glyxin

Két qua nghién ctiru phi hop véi cac cdng trinh
da cong bo, xac dinh cong thirc phan tir cia phirc

Phuce cis- Cu(gly),.H,O (nudc hidrat)

0=C-0~_ _~0-C=0
| P4 Cu |
H,C—NH;  NNH,-CH,
Phurc Zn(gly),.H,O (nudc hidrat)
0=C-0 NH, - CH
~— 2 2
#
H,C — NH, 0-C=0
4. KET LUAN

Di tong hop duge cac phiic tao boi cac ion Cu?*;
Zn*" va Ni** voi glyxin v6i cac cong thire tuong ting
la  Cu(gly)..H.O; Zn(gly),.H,O; Ni(gly),.2H,0.
Riéng phtic ctia ion Cu(Il) voi glixin da tong hop
dugc ca dang cis va dang trans.

ba xac dinh dugc ham lugng kim loai chira
trong cac phtrc nghién ciru.

Bing phuong phép phan tich nhiét, qua trinh
phan huy cac phirc chat nhu sau:

(trong d6 M = Cu, Zn, Ni).

bang phuong phap phé hip thu hdng ngoai [7, 8].
Cong thuc cau tao cua cac phuac nhu sau:

Phtc trans-Cu(gly),.H,O (nuéc hidrat)

~~o0-cC=0
Phue Ni(gly),.2H,O (nudc hidrat)
0=C-0—_ {NHZ—CHZ

|
~—

H2C — NH2 O0O-C=0
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