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TONG HOP VA CAU TRUC
MOT VAI PHOC CHAT CUA NIKEN VOI AXIT HOU cO

Le Phi Thuy’, Nguyen Van Trung,
Tran Hai Bang, Nguyen Chi Linh

1. Mo hau

Trodc Aay, chung toi fia thong bao mot so ket qua tong hdp phéc fomat,
tactrat, xitrat cua niken [1]. Bai nay la thong bao tiep theo cua chung toi khi
dung phoi td la cac axit axetic, oxalic, malic, lactic v&i muc fiich lam phong
phu them nhdng nghien cou ve phoc chat cua niken.

2.  Thoc nghiem
Cach tien hanh phan 6ng tong hop phdc chat iddc doa tren mot so tai
lieu [2, 3].

Phoc niken axetat Addc Aieu che theo sb o :

+Na,CO, Axit axetic
—_—

NiCl,.6H,0 NiCO3 > Niken axetat

Phoc niken oxalat iddc Aieu che theo sb o :

NiCL.6H,0 —N22C0s | yico, NG _
KOH Niken oxalat
H2C204.2H20 _— KHC204 f
Phoc niken malat Addic Aieu che theo s Mo :

ch%) NiCO; Axit malic > Niken malat

NiCl,.6H,0
Phoc niken lactat nooc fieu cheitheo sO foi:

: +Axit lactic : Tinh chel :
. > —_
Ni(NO3),.6H20 " NaOH Nilactat Niken lactat

“ TS, Khoa Hoa hoc Tréong NHSP Tp.HCM, cac tac gia khac la sinh vien Khoa Hoa hoc.
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Cac iieu kien khao sat lai :

Thay fioi tz le phoi t0 va ion trung tam.
Thay fioi cac chat fiau (muoi cacbonat, muoi nitrat ...)

Thay fioi pH moi tr6ong, nong fio va thdi gian phan 6ng.

Sau khi tong hdp phoc chat, chung toi chon moi loai mot san pham fiong

nhat, hieu suat cao fie khao sat cau truc. Phoc chat thu Aiddc to niken voi axit

axetic, axit oxalic, axit malic, axit lactic lan 160t i60c ky hieu la NA, NO, NM,

NL. Phoc chat sau khi thu idoc, ket tinh lai, roa sach bang rodu hoac axeton

tuy loai, lam kho trong binh hut am fien khoi 160ng khong fioi, fiem fii phan

tich. Cac phan tich tiep theo fi6dc tien hanh tren may, cul the! la :

Phan tich nguyen toi (C, H fio tren may t6' fiong, phan tich K, Ni, Co
bang phtong phap hap thu nguyen t6. Phan tich Ni, Co bang phtdng
phap chuan fio. Complexon).

Phan huy nhiet (thdc hiein tren may DT-40 SHIMSDZU).
No pho hong ngoai (No tren may FTIR 8001, EQUINOX 55).

T6 ngoai, kha kien (No tren may UV VIS 160A cua hang
SHIMSDZU).

No fio dan fiien (tren may Digital Conductivity Meter).

3. Ket qua va thao luan

Quang pho hap thu trong vung hong ngoai (hinh 1) the hien dao fiong cua cac

nguyen t6 trong phan td. Tren pho cua tat ca cac phoc chat nghien cou fieu hap thu

manh 6 vung 3255-3475cm™, fio la do dao fiong hoa trd cua nhom OH ancol 6 goc

oxalat, malat, lactat phoi tri va 6 ndoc phoi tri, ndoc ket tinh (bang 1). Van nay thoong

rat tu, fioi khi tach thanh 2, 3 fisnh nhd 6 phoc chat niken malat ; vi van nay the hien
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dao fiong hoa tro cua cac loai nhom OH khac nhau : nhom OH cua nédc, OH cua
ancol, nhom OH tham gia lien ket phoi tri hoac khong phoi tri.

O cac phdc chat (troi phoc chat oxalat), do col lien ket C-H 6/ phoi t6 nen
tren pho xuat hien cac van vcy 6ng voi bodc song khoang 2823-2970cm™ voi

c60ng fio nho.

Tren pho cua cac mau phdc chat khong con van hap thu 6 1740 cm™ fiac
tréng cho nhom COOH cua axit ma xuat hien cac van manh 6 ~1600-1500cm’™*
va 1400cm™ fac tréng cho dao fiong hoa trd khong fioi xéng val fioi x6ng cua
nhom COO" tao phdc hoac tao muoi. Hai van nay thoong tach thanh vai fignh
khac nhau. O phoc chat NA, NO, NL van hap thu v**co0 co 1 fiznh & lan 166t
1536, 1629, 1595 cm™, con 6 phéc NM xuat hien hai van 6 1612 va 1572cm™.
Van v¥*co0 cua phoc chat NA, NM tach thanh 2 fignh 6 1421 va 1351 cm?, con
6 phoc chat NO va NL chz co mot van 6 lan 166t 1361 va 1462 cm™. Dao fiong
hoa tro cua lien ket fion C-O the hien bdi mot vai van manh 6 vung 1031-
1118cm™ chéng tol co cac loai nhom C-O khac nhau (C-O-H, C-O-Ni ...). Dao
flong hoa tro cua nhon Ni-O cung the hien 6 ~489, 690cm™ la do Ni véa lien
ket voi nhom COO voa lien ket voi nhom OH cua nddc hoac cua rodu. SO xuat
hien cac van pho vung hong ngoai phu hdp voi cac sach chuyen khao [4].
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Hinh 2 : Pho UV cua NA
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Hinh 3 : Pho kha kien cua NO

B b o o 0 9 5

Hinh 4 : Gian fio phan huy nhiet cua NL
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Trong quang pho hap thu cua phoc chat kim loai chuyen tiep 6 vung to
ngoai co td 1 fien 2 vach hap thu voi codng fio 16n (lge : 3 +4,24). Cac vach
nay phu hdp voi sé chuyen dich fiien tich to phoi to fien ion trung tam hoac
ng6oc lai (Hinh 2 : phoi td ngoai cua niken axetat). Con & vung bdéc song 16n
hon, xuat hien 3 van vdi codng fio nho (e < 5,94). Nol la s6' chuyen dich
electron trong 16p voi d chda fidoc fiien fiay fiu cua ion trung tam (s& chuyen d-
d). So sanh pho cac phdc chat NA, NO (hinh 3), NM, NL co the thay voi cung
ion trung tam Ni**, tuy 4 phoii t6/ khac nhau (axit axetic, axit oxalic, axit malic,
axit lactic) nhong tren pho fieu xuat hien 3 van hap thu : 1 van manh 6 khoang
395 -396nm, 2 van yeu hon 6 khoang 660-664nm va 704-724nm (bang 1).

Gian fio phan huy nhiet cua phoc chat NO khong col hieu 6ng thu nhiet,
chdng to phoc chat na khong co nddc ket tinh va nd6c phoi tri. Tren gian fio
phan huy nhiet cua phoéc chat NM, NL (hinh 4) co 2 hieu 6ng thu nhiet tren
ficbng DTA kem theo s6 giam khoi 166ng tren iddng TG va coc tieu tren
fodng TGA xay ra trong khoang nhiet fiol 30-180°C va 160-270°C chdng to hai
phoc chat nay col ca nddc ket tinh va n6dc phoi tri. V&i phoc chat NA, tren
fidbng DTA co hieiu dng thu nhiet kem theo s6' giam khoi 166ng tren iddng TG
0 nhiet fio 120-240°C chdng tol phoc chat nay chi co néoc phoi tri. To 250°C
fien 700°C tat ca cac phoc chat bi phan huy, fiol giam khoi 166ng tren idding
cong TG phu hdp vai cong thdc phan to.

Ket qua phan tich nguyen to (bang 2) va ket qua xac fionh n66c bang
phodng phap phan huy nhiet cua cac phdc cho phep xac fionh fiddc cong théc
phan t6 cua chung. No dan fiien phan té fio fiddc phu hdp véi cong théc cac
phoc fiien li 3,4 ion va cho thay cac phdc axetat, lactat kem ben.

Tong hdp cac do kiein thdc nghiem ve phoi d-d, pho hong ngoai, phan tich
nhiet, phan tich nguyen to, fio fio: dan filen phan td, chung toi s6 bo fiel ngho
cong thdc cac phdc chat nho sau :
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4. Ketluan

Na khao sat fieu kien tong hdp phdc chat niken axetat, niken oxalat,
niken malat, niken lactat fii t6 NiCO3;, NiNOs, cac axit axetic, oxalic, malic,
lactic va NaOH. Mot so mau phdc chat ran thu iddc fia AGOC xac fionh cau tao
nhd fio pho hong ngoai, pho td ngoai, phoi d-d, phan tich nguyen to, fio fio dan
filen phan td, va nghien cou s6 phan huy nhiet trong khi quyen nitd.
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Tom tat :
Tong hdp va cau truc mot vai phoc chat cua niken voi axit hbu co

Niken acetat, niken oxalat, niken malat, niken lactat iddc tong hép
td niken cacbonat, niken nitrat va axit acetic, axit oxalic, axit malic, axit
lactic va kali, natri hifiroxit. Cau truc cua chung i6dc xem xet bang
phddng phap quang pho IR va UV-VIS, phan tich yeu to, tinh chat cua
phan t, so phan li bang nhiet trong khi nitrogen.

Abstract :

Synthesisizing some complex substances of nikel with organic acid and
investigating their structures

Nikel acetate, nikel oxalate, nikel malate, nikel lactate are
synthesized from nikel carbonate, nikel nitrate and acetic acid, oxalic acid,
malic acid, lactic acid and kali, natri hydroxide. Their structures are
examined by IR and UV-VIS spectroscopy, elemental analysis, molar
conductivity, thermal decomposition in nitrogen.
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Bang 1. Pho hong ngoai, t6 ngoai, phan huy nhiet

S Pho hong ngoai Pho electron Phan huy nhiet
T |vO-H|vC-H| v} | v& | vC-O | VM-O | Amax Amax Mat nodc ket tinh |Mat nédc phoi tri
T COO- vavC-C (nm) / Ige (nm)/ ¢ t°C t°C
COO- Am(%) :Tim/Tinh | Am(%) :Tim/Tinh
NA | 3475|2850 | 1536 | 1421 | 1031 | 679-552 (209/3,54 ; |396/2,12 ; 0 120-240°C
1351 224/4,24 1660/0,82 ; 704/0,87 28,31/28,95
NO | 3396 1629 | 1361 | 1109 489  |225/3,95; |395/1,22; 0 0
1043 255/0,48 1662/0,48 ; 724/0,37
NM | 3456 | 2823 | 1612 | 1462 | 1082- | 612-553 (243/4,16 ; |395/4,5 ; 664/2,15 ; 30-160°C 160-270°C
1572 1 1399 | 1034 342/3,66 |721/2,1 13,69/13,62 4,05/3,40
NL | 3255 | 2970 | 1595 | 1428 | 1118 | 690-558 |201/3,06 ; [662/5,94 ; 723/5,77 120-180°C 180-235°C
13,0/12,38 6,00/6,19
Bang 2. Ham 166ng nguyen to, cong thoc phan td, hinh dang ben ngoai, fio dan fien
STT Ham 166ng % (Tim /Tinh) Cong thoic Dand b Noi dan fiien
Ni K c H Phan to ang ben ngoal Om.cm.mol™
NA |23,13/23,60 18,90/19,3 |5,42/5,63 |[Ni(CH3COOQ),(H,0)4] [Tinh the hinh kim, xanh 125
NO |24,23/24,80 19,8/20,20 |0,79/0,84 |[Ni(HC,04),] Tinh thei nho, xanh nhat 297
NM |11,94/11,09 |22,6/22,16 [18,4/18,90 |3,5/3,14 |K3[Ni(CsH40s)( Bot, xanh luc sang 240
C4H305)H20].4H,0
NL (20,98/20,18 2650/2478 |5,10/5,55 |[Ni(C3Hs03)2(H,0)]H,0O (Bot, xanh la 170




