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NGHIEN CUU TONG HQP KEM
TETRASULFOPHTHALOCYANINE

Lé Thanh Minh?, Tran Quang Dé?,
Phan Thanh Thédo va Phan Minh Tan®

ABSTRACT

This paper presents the influences of the zinc hydrate salts on the synthetic reaction of
zinc tetrasulfophthalocyanine (ZnTSPc). The highest yield of this reaction was carried out
with Zn(CH3C0O0)2.2H20 or ZnCl; salt in sulfolane solvent.
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Tilte: Study on the synthesis of zinc tetrasulfophthalocyanine
TOM TAT

Bai béo nay trinh bay nghién ciru dnh hwéng cia cic muoi kém hydrat dén hiéu sudt
phan iing tong hop phirc kém tetrasulfophthalocyanine (ZnTSPc). Két qua cho thdy hiéu
sudt phan vmg dat cao nhat khi sit dung muéi Zn(CH3C0O0)2.2H20 hodc ZnCly trong
dung méi sulfolane.

Tir khéa: phthalocyanine, X(c tac quang oxy hod, mudi hydrat kém

1 PAT VAN PE

Phthalocyanine 1a mdt phurc chét dac trung boi tinh bén nhiét va bén hoa hoc cao
[Andras’Grofcsik, 2004]. Phthalocyanine c6 nhitng tinh chat n6i bat nhu tinh chét
tir, kha nang chuyén ddi dién tir cao va 1a mot chat xic tac tot cho phan ing quang
oxy hoa nén dugc ung dung rong rai trong nhiéu linh vuc nhu: thudc nhudm, bot
mau, chat cam bién héa hoc, cam bién sinh hoc, dién hoa hoc va dat biét 1a tng
dung trong diéu tri bénh bing phuong phap quang dong hoc [Andras’Grofcsik,
2004]. Cac phuc cua phthalocyanine véi cac kim loai chuyén tiép di va dang la
linh vuc duge quan tim, trong d6 phirc kém phthalocyanine duoc chii y nhiéu nhat
do tinh chat nhay quang dic biét ciia né.

Céc phuc cua kim loai véi tetrasulfophthalocyanine (MTSPc) da dugc nghién ctru
kha nhiéu. Theo mot sd két qua nghién ctu trude day dé tong hop phirc MTSPc
v6i cac kim loai nhu Fe, Cu, Co, Mn, Ni thuong sir dung cac mudi sulfate ngdm
nudc nhu FeS04.7H20, CuS04.5H20, CoS04.7H20, NiSO4.6H20, MnSO4.5H0.
Phan ung dugc thuc hién trong dung moi nitrobenzene ¢ nhi¢t do 180-190°C (So
d6 1) va hiéu suat dat dugc trén 70% [Weber, 1965]. Tuy nhién, ddi véi truong
hop cua kim loai Zn, khi sir dung mudi ZnS04.7H20 hiéu suit phan Ung dat dugc
rat thap, khoang <5% [Griffiths, 1997].

Theo nhén xét cua chung toi, hiéu suat phan g trén phu thudc nhidu vao nhiét do
mat nuéc hydrate ciia cac mubi kim loai. Trong nghién ctru nay, chiing toi trinh
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bay cac két qua thi nghiém nham tim phuong phap thich hop dé nang cao hiéu suat
tong hop phtrc kém tetrasulfophthalocyanine (ZnTSPc).

HO3S\\ =\ SO
L AS N\ J
COOH \ .
M?2*, urea, Molibdate N\ /N
COOH NH,CI, dung moi N\ ’/w\ /N
HO,S \ X
K= \\SO3H

HO,S

M= Co, Ni, Fe, Mn, Cu
Hinh 1: Phin tng tong hop MTSPc

2 THUC NGHIEM

2.1 Nguyén liéu va thiét bi

- NH4CI, (NH4),6|\/|O7024, ZD(CHsCOO)z.ZHzO, bot Zn, ZnS04.7H20, ZnCly,
urea (Tinh khiét -Trung qudc).

- Sulfolane, nitrobenzene, HsBO3s (Merck).

~ 4-Sulfophthalic acid dugc tong hop tai Vién Cong nghé Hoa hoc.

~ Phé6 UV-vis duoc do trén may UV-vis Spectrometer V530 (Shimadzu).

- Piém chay dugc do trén may Electrothermal. Phan tich nguyén t dugc do trén
may Element Analyser YEA112 (Finnigan).

2.2 Diéu ché ZnTSPc

Céac phan ung duogc thuc hién trong moi truong c6 dung moéi va khong c6 dung
moi. Tac chat stir dung nhu nhau chi thay doi cac loai mubi kém va dung méi phan
mg khac nhau, giai doan xur 1y va 1am tinh khiét san phim tuong tu trong tat ca
cac truong hop.

2.2.1 Sur dung dung moi

- Tong hop ZnTsPc trong dung méi sulfolane: Hon hop gdm 4-sulfophthalic acid
(1 g, 4,1 mmol), Zn(CHsCOO)..2H.0 (0,2678 g, 1,2 mmol ), urea (1,6 g, 0,027
mol), amonimolipdate (0.0178 g, 0.014 mmol ), HsBOs (0.0178 g, 0.28 mmol) va
NH4CI (0,1242 g, 2,3 mmol) dugc nghién min, tron déu cho vao binh cau 2 ¢b
chira san 2,5 ml sulfolane, binh cau c6 gan sinh han va dugc bio hoa trong bau khi
quyén Nz. Hon hop dugc gia nhiét va duy tri nhiét d6 phan tmg & 215+5°C trong 4
gid. Chat ran sau phan tmg duoc rira nhiu 14n bang metanol dé loai bo sulfolane.
Chat ran tiép tuc duoc hoa tan trong nudc, loc loai bé phan ran khong tan. Dung
dich loc dugc lam sach qua cot sdc ky, pha tinh 1a cellulose, pha dong 1a metanol.
Phan dung dich sau khi qua c6t duoc trung hoa bang dung dich NaOH 10% dén
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khi c6 tinh kiém yéu, dung dich duoc cd quay dudi nudc va tiép tuc dugc tia bang
50 ml metanol va 100 ml isopropanol. Két tua dugc loc, sy chan khong ¢ 100°C
trong 3 gi0 thu dugc san pham & dang bot mau xanh tham.

Phan ung téng hop ZnTSPc trong dung moi sulfolane con duge thuc hién bél}g
cach thay muoi Zn(CH3COO),.2H-0 bang muoi ZnClz, ZnSO4.7H20, bdt Zn. Dicu
kién thyc hién tuong tu nhu trén.

- Tong hop ZnTSPc trong dung méi nitrobenzene: cac hoa chat dugc sir dung 1a
4-sulfophthalic acid, (NHs)eM07024, urea, NH4CIl, ZnSO04.7H20 (hodc ZnCly,
Zn(CH3C0O0)2.2H20, bot Zn). Phan tng dugc thuc hién trong dung moi
nitrobenzene ¢ 185+£5°C trong thoi gian 6 gio.

2.2.2 Khong su dung dung maéi (sw dung dw urea)

- Téng hop ZnTSPc siv dung bét Zn: 4-Sulfophthalic acid, bot Zn, urea, H3BOs.
Phan tng duoc thuc hién ¢ nhi¢t d0 260+£5°C trong binh qua 1€ chiu ap luc, thoi
gian phan tng 4 gio.

- Tong hop ZnTSPc sir dung cdc muéi kém: 4-Sulfophthalic acid, (NH2)sM0702s,
urea du, NH4Cl, ZnSO4.7H20 (hodc ZnClz, Zn(CH3COO0)2.2H20), nhiét d0 phan
ung 260+5°C, thoi gian phéan Uing 4 gio.

Véi cac phuong phap tong hop trén, chung t61 déu thu duoc chat bot mau xanh

dam ZnTsPc tan t6t trong nudc. San pham khong thay do6i hinh dang khi gia nhiét
0 nhiét do trén 400°C.

Phd UV-Vis [H20, Amax, (10g €)]: 673 nm ( 4,27), 634 nm (4,40), 337 nm (4,44).

Pho UV-Vis [etanol/H20 = 1/1, Amax, (log €)]: 675 nm (4.84), 608 nm (4.09), 348
nm (4,51) phu hop véi két qua duoc cong bb trong tai liéu [5].

Két qua phan tich nguyén to C32H12014NsSaNasZn.10H20: C: 34,3 %, N: 9,7%, H:
2,65%, S: 10,8%. Tinh toan ly thuyét: C: 32,96%, N: 9.61%, H: 2,75%, S: 10,99%.

3 KET QUA THAO LUAN

Qué trinh sir dung mudi ZnSO4.7H,O dé tong hop ZnTsPc trong dung méi
nitrobenzene, hiéu suat dat duoc rat thip (vét), boi vi ZnS04.7H20 rat bén chi mat
nuée khi duge gia nhiét dén nhiét do 260- 270°C. Trong khi d6, cac phan ung véi
cac mudi hydrat ctia cac kim loai khac déu dat hiéu suit rat cao (>70 %) do nhi¢t
d6 mat nudc ciia cac mudi nay thip: FeSOs7H.0 (Nhiét d6 mat nudc: 150-
200°C), CuS04.5H0 (220°C) C0S04.7H20  (71°C), NiSO4.6H20 (100°C)
MnS04.5H,0 (54°C) [Trdan Ngoc Mai, 2002]. Khi st dung mubi
Zn(CH3C00)2.2H20 c6 chira nhom hydrate dé dang tach ra ¢ nhi¢t d§ 100°C hoac
ZnCl, hidu suat dat 5%.

Khi st dung mot luong urea du dong vai tro nhu dung moéi thuc hién ¢ nhiét do
2551+5°C, & nhi¢t do nay, nudc hydrate bi mét va ion kém dé& dang tham gia phan
tmg. Hiéu suit duoc cai thién dbi véi truong hop ZnSO4.7H20 (17%),
Zn(CH3CO0)2.2H20 (46,5%), ZnCl2 (48,5%) va mudi Zn khan (50%) dugc tao ra
tryc tiép trong phan tng bang cach sir dung bot Zn kim loai dwgc hoat hoa bang
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boric acid. Trong méi trudng acid, k&m nhanh chéng bi ion hoéa tao ion Zn?* va tro
thanh tdm kim loai tham gia phan ing dong vong tao ZnTSPc.

Bang 1: Hi¢u suét phan tng tong hop ZnTsPc

o ' Dung Moi
Muoi Kim loai Nitrobenzene Sulfolane Du urea
Nhiét d6 phan tng (°C) 180 215-220 250-260
ZnS04.7H0 Vet 24.5 % 17 %
Zn(CH3C00)..2H.0 5% 67 % 46.5 %
ZnCl; 5% 69 % 48.5 %
Bot Zn Khong xdy ra Khong xay ra 50 %

Hiéu suit ting dang ké (Bang 1) khi phan tung dugc thyc hién trong dung moi
sufolane c6 nhiét do soi cao (285°C). Khi d6, nudc hydrate bi mat va dung moi tao
moi truong thuan 1gi cho cac ion Zn2+ tham gia vao phan tng tao ZnTSPc.

4 KET LUAN

Trong nghién ctru nay, cac két qua dat dugc nhu sau:

- Muéi hydrate ctia kém va dung moi dong vai tro rat quan trong trong phan tmg
tong hop ZnTsPc.

- Hiéu sudt phan tUng tong hop ZnTsPc cao nhat khi st dung
Zn(CH3C0O0)2.2H20 va ZnCl> trong dung moi sulfolane ¢ 215+5°C.
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