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TONG HOP CuS CAU TRUC COVELIT BANG PHUONG PHAP KET TUA

Nguyén Dirc Vin', Dio Ngoc Nhi¢m, Doan Trung Ding va Luu Minh Dai
Vign Khoa hoc vit ligu, Vign Han lim Khoa hoc va Cong nghé Viét Nam
Dén Toa soan 8-10-2012

Abstract

Covellite-type CuS nanocrystals were synthesized by precipitate method from copper(1l) nitrate and ammonium
sulfide, followed by further thermal treatment at 105°C for 8 b in air. The prepared samples were characterized by X-ray
diftraction, scanning clectron microscopy. The results showed that the single crysialline phase of covellite-type Cu§
was obtained with average size of nanocrystals < 70 nm. The cffects of preparative parameters, namely, precipitation
pH value, temperature of precipitation, molar ratio of Cu’'/S” on structure and panticle size of covellite-lype CuS
nanocrystals were also investigated and discussed.
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1. MO DAU ndy cho phép khuéch tan cac chat tham gia phan img
kha t81, 1ang dang ké bé mat tiép xic cia cac chat
Trong thai gian gan day viéc nghién ciru ché tao pha‘u irng do do co thé dicu ché duge val ligu mong
vét ligu nano CuS da va dang thu hit sy quan tam mudn.
cda nhiéu nha Khoa hoc trén thé gidi do vit ligu ndy Phuong phip két 1ha c6 wu diém sau: cho sin
¢6 cac tinh chdt ly tha va co tiém niéng dng dung pham tinh khiét; tinh dong nhat cia sin phim cao.
phong phi: [1-8]. Vat ligu CuS dugc (g dung trong  Bén canh do, vie thay doi cac tinh cha, hinh théi
nhiéu linh vire nhu quang xac tac, pin khé, vit ligu  cia vt liéu c6 thé thye hién dugc dé dang thong qua
dan dién, vét lidu hép thy séng radid, vat ligu quang  viée dleu chmh cac yéu 16 anh hucmg nhu: pH, nhiét
hoc ... [1, 2]. Dac biét, vat liéu CuS kich thude nano  do, nong 49, téc do thuy phan
vdi cau tric covelit theo Monajjemi va cic cong sy Dung dijch Cu®" ¢6 nong do xic dinh dugc khuay
¢6 tinh dan dién nhu kim loai [1]. Cho dén nay, da  gia nhiét trén may l\l\uay tr ARE (Y) & nhiét dO
6 nhiéu phuong phap ché tao vat liéu nano CuS da thich hgp. Sau dé, nhé tr tir timg giot dung dich S
duoc sir dung nhu thuy nhiét [9), phan (mg pha rfin Két wia CuS tao thanh ¢6 mau den duge dem loc, ria
[10]. Trong bai béo nay ching t5i trinh bay két qua biing nude :cal néng de loai b ion NH,', NOy cin
khao sat mot s6 yéu 16 dé Iong hop don pha CuS ¢6 dur trong mau.
kich thudc nanomet véi cau tric covelit bang

phuong phap két tua. Cu(NOy); + (NH.),S = CuS| + 2 NHNO; (1)

2. THUC NGHIEM Mau thu d\rqc dem sav khd & 105°C trong 8 gla
trong khong khi r6i dem xac djnh thanh phén pha Két
2.1. Hoa chél,du_mg cu tinh trén may Siemens D-5000, hinh thai hoc xic

Cic héa chit dung dich (NH.S, ;gz)l:)trcn kinh hi¢n vi dién tir quét (SEM) S-JED-

Cu(NO); 3H;0, HNO; va NH; déu ¢6 d6 sach phan
tich.

- May khudy tir gia nhiét ARE (Y), 10 sy MD-
400 (Dirc) va mot s6 dung cu thi nghiém thuy tinh

2.3. Phuong phip nghién ctru

0 Gian db nhidu xa Ronghen ctia cic mau nghién
Khic. citu duge ghi trén may Siemens D-5000 (CHLB
Bire), birc xa CuK,, véi bude song X = I ,5406 A.

Viéc ghi anh hinh thai hoc cua mau duoc thye
hién trén kinh hién vi dién tr quét (SEM) S-JED-
2300 (Nhit Ban).

2.2. Tong hop vit liéu biing phuong phip két tia

Déy la mot trong nhimg phwong phap dang dwoc
st dung rong rai dé tong hop vit li¢u. Phuong phap
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3. KET QUA VA THAO LUAN

C6 nhidu yéu 16 anh hudng tdi sw hinh thanh pha
khi ché tao CuS bang phuong phap kcl . 1ron 2
céng trinh ndy ching t8i khao sat mét 56 céc yeu 0
anh huong nhu: nhiét do két wia, pH ké1 taa, nong do
chc chit két tia. Cac két qua nghién ciu duge trinh
bay ngay sau day.

3.1 K.hau sat anh hudng cia nhi¢t 4§ két tia dén
higu suét binh thanh pha Cu$S

Cac miu dlro‘c téng hgp & didu kign: pH=7. ly
18 mol Cu®'/S* 14 1/3; nhiét dé két tia llmy ddi 13n
lugt 1a 40°C, 60“C 80°C va 100°C. Két tia dugc
dem lqc rira, roi sy khd & 105°C trong 8 gio. Tir
gian dd nhidu xp Ronghen trén hinh 1 coa cic miu
két tia & nhiét dd khac nhau thay rAng chi khi két tia
& 80°C (hu duge don pl\a CuS vai cau tric covelit.
Vi mu co nhiét do két taa 13 40°C, pha CuS Xuat

Hinh I: Gian d& nhidu xa Ronghen cia mau
ket wia ¢ nhiét d6 khac nhau

hién cing véi pha CuSO,-5H;0. Con khi mau két
tua & 60°C, chu yéu thu dugc pha CuSO,-3Cu(OH),.
G nhiét do két tda 13 100°C, thu duoe hén hop hai
pha CuS va CuSOy- 5H20 glong nhu lruong hop
40°C. Su phu thuge ral manh cua thanh phan san
phim phan ing vao nhiét do Két tna c6 thé hiéu duge
la do co hién tuong canh tranh giita cac qua trinh
xdy ra rong phan ung déng két toa néu trén. Do
dung dich (NH,);S trong nudc 1a mot chit long
khong mau cé mui amoniac va dihidré sunfua nén c6
hién tugng oxi hda dihidrd sunfua dé tao thanh nudc
v luu huynh theo phuong trinh (2).
HyS +(1/2) Oy =H,0 + S @)
Lugng luu huynh sinh ra ndy tic dung voi
(NH.),S tao thanh polysunfua (c6 mau vang) va
tiosunfat theo phuong trinh (3) va (4).

(x-1)S + (NH),S — (NH.):S, (3)
4S + 6NH, + 3H;0 = 2(NH,)S + (NHi).$,05 (4)

65

Nguyen Duc Van va cong sie

Thém vao 6, mdt phan $* bj mét di mét phan
theo phuong trinh (5) va (6).

(NH,),8 = NH, S + NHy )
NH;HS = NH, + H,S1 ()
Khi s6 mol cia $* thiéu thi sb mol cia Cu®* dir

s¢ phan img véi OH', S,0,% trong dung dich 10
thanh Cu(OH),, CuSO; theo phuong trinh (7), (8) va
9).

Cu’* + 20H" = Cu(OH), (7)
Cu' + $,0,% = CuS,04 (8)
CuS,0; + (3/2)0, = CuSO, + SO, )

Khi tién hanh két tia & 80°C, ngudi ta thu duge
dam pha CuS do & nhiét dd niy nhi¢t lugng cung ca
du dé cho cac chat dau vio duge hoa tron déng nhat
va tham gia phan ing (1) mét cich tirc théi. O cic
nhiét do Két tia cao hon va llnp hon nhiét do nay,
nhiét I\rcng cung cap 120 nén sy bat dong nht ciing
nhu 1dm thay d3i vé ndng do cac chat dau vao. Vi
vay, nhiét do két wa duge lya chon cho cac thi
nghiém tiép theo 1a 80°C.

3.2. Khio sat anh huong cia pH dén sy hinh
thanh pha caa CuS

Mau duge tién hanh l6ng lgp nbur phén trén
nhung véi pH két tia thay déi tir | dén 7 va Két qua
do nhiéu xa Ronghen durge ghi lai & hinh 2. Cé the

Hinh 2: Gian dd nhiéu xa Ronghen coa mau
ket tia & pll khac nhau

nhén thay rang khi niu két 1oa & cic pH khao sat
déu thu duge don pha Cu$ voi chu ritc covelit. O
pl—l I thi do két tinh ca tinh thé CuS va higu sual
thap nhit (diéu nay la do & pH nay mét lugng ST b
1ac dung véi axit du trong dung dich). D& tranh teiét
dé didu nay, pH = 7 s& dugc chon cho cic thi
nghigm 1iép theo.

3.3, Khao sat anh hudng cia ty 1¢ mol Cu*/s*
dén sy hinh (hanh pha cia CuS

Anh hudng cia ty 1¢ mol Cu™/S™ dan his
hinh thanh pha cta CuS d 0
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1an luot thay déi 1an fut 1a 1/15 1/2; 1/3 va 1/5. Céac
diéu kién thi nghi¢m wrong tw nhu céc phin trén.

Gian 6 nhidu xg Romghen duge ghi lai & hinh 3.

Hinht 3: Gian db nhiéu xa Ronghen ctia miu
Két tia &ty ¢ mol Cu'/S™ khac nhau

Tir hinh 3 cho tlny Khi mau ket toa o 1§ 1é mol
1/ va 172 mau thu durgce ngodi pha CuS cau
tric covelit la chinh con lan mot fugng nho pha
tham gia vao
céc phan (g theo phiromg trinh ($) va (6) va dan
dén sir hinh thanh cua cac 1ap chit Co(OH),, CuSO,

Cu''is™
CuSO-3Cu(OH); do cd mdt phan S
theo phwrong trinh (7). (8) va (9).

Vi vy, ty 1€ mol Cu’"/S"
cac thi nghiép tiép theo.

Hinh §* Anh SEM cua mau CuS miu dquc lonb hop

& diéu kign 1di v (pH = 7, ty 1& nol Cu®'/8™ 1a 1/3;
nhiét do két tia 80°C)

ITinh (hii hoc va kich tinege hat ciia miu duge
1ong hop o diéu Ki¢n 18i wu (pH = 7; 1y 1¢ mol

Lién hé: Nguyén Dire Van
Vién Khoa hoc vat li¢u,

1a 1/3 dugc chon cho

Téng hop Cus cdu trie.|

Cu?'/S™ 13 1/3; nhiét d6 két toa 80°C) duge ghi I
nho sir dung kinh hién vi dién tir quét (SEM) §-
JED-2300. Két qua trén hinh 5 cho (h5y mau Cu$ ¢§
kich thuéc ddng nhat < 70 nm.

4. KET LUAN

Da khao sat mot sé yéu 18 dé ché tao CuS don

pha vai cau tric covelit va ¢é kich thuéc nanomet
(< 70 nm) bing phuong phap két tia. Diéu kién (i
wu dé ché tgo CuS don pha véi cAu tric covelit va ¢
kich thudc nanomet la: ty 1¢ mol Cu?'/S 1a 3,
nhigt dé két wa 80°C, pH =
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