
TAP CHi CONG THIfdNG 

XAC DINH MOT SO THONG SO DINH LlJ0NG 
CUA HE PHlfC DlTCfC HINH THANH Tl/ ION 

NF^ VA THUOC THlf XYLEN DA CAM BANG 
PHlTCfNG PHAP PHAN TICH TRAC QUANG 

• NGUYIN DINH DOC 

TOM TAT: 
Xylen da cam la mot thuoc thu*mau hiTu cd quan trong, tao phiJc m^u ben vdi nhi^u ion kirn 

loai, trong do c6 ion Nî *; thud'c thu" nay USn ket vdi ion Nî * tao thanh hdp chat phiJc tap cd 
mSu tim dam 6 pH = 6,8; hap thu cifc dai tai btfdc sdng X max = 585 (nm). PhiJc kha ben theo 
thdi gian; cd ty le tao phiJc Nî *: Xylen da cam =1:1, phiJcddn nhSn; he sd hap thu phan tij" 
gam kha Idn s 10*. Hang sd khong ben cua phiJc trfdng ddi bd (phiJc bin). Bki vidt neu rd 
nhffng dSc did'm ifti vidt cua h6 phtfc nay va dtfa ra nhieu u'ng dung quan trong trong thtfc td' 
phan tich de x^c dinh Iffdng nh6 niken trong nhilu ddi tffdng phan tich khdc nhau. 

Ttf khoa: Thudc thi^ xylen da cam, ion Nî % phffdng phdp phan tich trac quang. 

1. D§t va'n d l 
Niken (ten la tinh Niccolum) la nguyen tdhoa 

hpc nhdm VIIIB cua bang hd tho'ng tuan hoan 
Mendeleep, so' hidu nguyen tff: 28, khd̂ i Iffdng 
nguyen tff: 58,70. Nam 1751, nha hda hpc kiem 
khoang vat hpc Thuy Dien Cronstet (A. Cronstet) 
da tim ra niken la mot nguydn to' hda hpc doc lap. 
Vao dau thd' ky XIX, nha cong nghe va hoa hpc 
Dffc Richte (J. Richter) mdi nghidn cffu ky ve 
niken kim loai. Nffdc dieu che' niken dau tien la 
Uran vao nam 1934. 

Trong v6 qua da't, niken chid'm 5,8.10-' % tong 
khdi Iffdng. Giong nhff coban, niken ton tai chu yeu 
d dang hdp chat vdi asen va Iffu huynh. Nhffng 
khoang vat quan trong cua niken la nikelin NiAs, 
mileril NiS, penlandit (Ni, Fe)9S, gecfodit NiAsS. 
Dac bidt quan trpng doi vdi cong nghiep ngay nay 

la cac quang Sunfua ddng - niken, ham Iffdng 
niken trong do thffdng dao dpng tff 0,3 dd'n 4,0%. 
Quan trong nha't trong thffdng mai la GARNLERIT 
d dang Magnesium nickel silicat vdi thanh phan 
thay ddi (Ni, Mg) Si03.xH20. Sau ciJng Id qudng 
sat PYRRHOTIT (Fe„Si,+i) chffa 3 - 5% niken. 

Niken co nhieu ffng dung trong ddi sdng v£k 
trong cdng nghiep. Nd dffdc dung lam phu gia 
trong thep co tdc dung lam tang dp dai va dp ben, 
chd̂ ng an mon cua thep, hdp kim cua niken dffdc sff 
dung trong cdc tua bin va dpng cd phan Iffc hidn 
dai, ky thuat didn, v6 tuyd'n,... 

Trong cdc hdp chat cua niken thi niken (III) oxit 
cd gia tri thffc td'quan trpng. dffdc dung trong che 
tao acquy kiem cadimi - niken hodc sdt - niken. 
De bdo vd nhffng sdn pham lam bdng vat lieu de 
bi an mon, ngffdi ta ma nhffng san pham dd b^ng 
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niken theo phffdng phap dien phan; Sff dung niken 
de thay bac trong san xuat tien kim loai. Cdc dong 
tien "bac" cua Lidn x6 trffdc day dffdc lam bang 
noizinbd la hdp kim cua niken, dong va kem. 

Trdn thffc te da cd nhieu cong trinh nghidn cffu 
ve niken bang nhieu phffdng phap khac nhau. 
Chang han nhff: Phffdng phap phan tich trpng 
Iffdng, phffdng phdp phan tich the tich, phffdng 
phap phan tich cffc phd, phffdng phdp ph^n tich trac 
quang,... Trong do, phffdng phap phan tich trac 
quang co do nhay, do chinh xdc tufdng ddi cao 
nhffng may moc lai ddn gian, re tien, de sff dung. 

Do cS'u true dien tff cua ion Nî "̂ , nen cac phffc 
cha'lcua niken CO hang sd bin khong Idn. Vide tim 
ra mot thud'c thff de tao phffc mau vdi niken co dp 
nhay cao la het sffc khd khan. Trong cac thud'c thff 
cd kha nang tao phffc mau vdi niken thi Xylen da 
cam la thud'c thff tao phffc mau vdi niken cd do 
nhay tffdng dd'i cao. 

Viec xac dinh ty le tao phffc, cd che' tao phffc, 
hd sd hap thu phan tff cua phffc, hang sd khong ben 
ci5a phffc la vS'n de quan trpng de' dffa he phffc nay 
vao ffng dung trac quang cd cd sd khoa hpc, xac 
dinh Iffdng nhd niken trong cac ddi tffdng phan tich 
khac nhau trong thffc tidn. (Hinh 1) 

Hinh 1: Cau true hoa hoc cua 
Xylen da cam 

HOGG 

Nguon:[3] 

2. Thffc nghi$m: 
2.1. Pha dung dich Ni^*: 
can chinh xac 2,8087 gam mudi NiS04.7H20 

(loai ppA) tren can phan tich, chuye'n vao binh 

dinh mffc dung tich 1000ml, hoa tan bang nffdc ca't 
de'n vach, lac diu. Dung dich Nî "̂  thu dffdc cd nong 
dp khoang 10"-M. Xac dinh lai nong dp bang 
phifdng phap chuan dd complexon vdi thudc thff la 
dung dich trilon B, chi thi murexit, chuan dp trong 
mdi trffdng co pH: 9 —> 10, chuan do tff mau vang 
sang tim xanh. 

(Dung dich dung trong cac thi nghidm du'dc pha 
loang tff dung dich tren). 

2.2. Pha dung dich Xylen da cam: 
Can chinh xdc trdn can phan tich 7,6059 gam 

Xylen da cam (loai pA). Cho vao binh dinh mffc 
dung tich 1000ml, hda tan bang nffdc ci't de'n vach, 
lac deu. Dung dich Xylen da cam thu dffdc cd nong 
dp 10-̂ M. 

(Dung dich diing trong cac thi nghiem dffdc pha 
loang tff dung dich tren). 

+ pH cua cdc dung dich dffdc do trdn may do 
pH Hanna Intruments 8417- Y. 

+ Gia tri mdt dp quang cua cac dung dich dffdc 
do tren may do quang 722- Trung Qud̂ c. 

3. Ke't qua thao loan: 
1- Kd't qua phd hap thu didn tff cua thud'c thff 

Xylen da cam va cua phffc Ni-'*"- Xylen da cam 6 
pH = 6,8 . (Hinh 2). 

Hinh 2: Pho ha'p thu dien tit cua thuoc thii 
va cua phdc 
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+ (1) Phd ha'p thu didn tff cua Xylen da cam 
2.10-^M. Do vdi dung dich so sanh la nffdc ca't, 
cuvet CO bl day 1cm. 

\ (2) Phd ha'p thu didn tff cua phffc Ni-+-Xylen 
da cam. (Ni-* 2.10'M + Xylen da cam 2.10-5M). 
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Do vdi dung dich so sanh la dung dich Xylen da 
cam2.10-5M, cuvet cd be day 1cm. 

Tff ket qua d phd hap thu dien tff cua thudc thff 
va ciia phffc cho tha'y: 

-I- Khi trong dung dich chi cd thudc thff Xylen 
da cam thi cffc dai hd'p diu tai bffdc sdng A. max = 
440 nm. 

+ Khi trong dung dich vffa cd thudc thff Xylen 
da cam vffa cd ion Nî * thi cffc dai hS'p thu tai bffdc 
sdng X,max = 585 nm. Dieu nay chffng to cd hieu 
ffng tao phffc giffa ion Nî "̂  vdi Xylen da cam. Vi 
v|y, chffng tdi da chpn bffdc sdng X = 585 nm la 
bffdc sdng de do phffc. 

2- Ke't qua xay dffng dd thi bieu dien sff phu 
thuoc mdt dp quang cua phffc vao pH cua dung 
dich. (Hinh 3). 

Hinh 3: Do thj bieu dien sU phu thuoc mgt 
do quang cija phdc NP*- Xylen da cam 
vao pH cua dung djch. 

Tff ke't qua d Hinh 3 cho tha'y: 
6 pH = 4,7 thi gia tri mSt dp quang ra't tha'p. 

Trong khoang pH: 4,7 - 5,9 gid tri mat dp quang 
tang ra't nhanh va dat cffc dai tai pH = 6,8. Trong 
khoang pH: 6.8 - 9,8 gid tri mdt dp quang giam ra't 
nhanh. Trong khoang pH: 9,8 - 11,2 gia tri mat dd 
quang giam chSm sau do gid tri mat do quang lai 
tang Idn va dat cffc dai tai pH = 12,0. Trong 
khoang pH: 12,0 - 13.0 gia tri mat dp quang lai 
giam. Tff 2 cffc dai ffen do thi d pH = 6,8 va d pH 

= 12,0 cho tha'y d pH = 6,8 gid tri mat dd quang 
ciia phffc cao hdn nhieu so vdi d pH = 12,0. Vi vay, 
bai vidt da chpn pH = 6,8 \h pH tdi ffu de' nghidn 
cffu phffc. 

3- Kd't qua da xic dinh dffdc he phffc Ni-* -
Xylen da cam d pH = 6,8 kha ben theo thdi gian. 

4- Tidn hanh xac dinh thanh phan cua phffc theo 
3 phffdng phdp doc lap nhau nhff: Phffdng phdp he 
dong phan tff gam, phffdng phdp ty sd moi, phffdng 
phap hidu sua't tffdng doi cua Stanc-Bacbanen cho 
kd't qua: d pH = 6,8 phffc cd ty Id Ni-*: Xylen da 
cam = 1 : 1 phffc ddn nhan. 

5- Tie'n hanh xSy dffng do thi chuan, xdc dinh 
khoang nong do tuan theo dinh luat Beer. 

Dinh luat Beer tudn theo khoang ning dp ciia 
phffc: 

(0,15 -^ 3,60).l0 ^M hay (0,8805 -^ 21,l320)pg 
Ni/lOml. 

6- Da tien hanh xdc dinh he sd hap thu phan tff 
cua phffc bang 2 phffdng phdp doc lap: 

+ TheoCama : ephffc = (4,00±0,15).10^ 
-i-Theo dffdng chuan: Ephffc = (4,21 ±0,33).l0* 
Nhff vay he phffc Nî *- Xylen da cam cd dp 

nhay tffdng dd'i cao. 
7- Ket qua xay dffng cd chd tao phffc. 
+ Ddi vdi thudc thff Xylen da cam dffdc ky hieu: 

H5N2R cd: 
- Cdc hang sdnhan proton: ki=IO-"™; k2=10-'- '̂'. 
- Cac hang sd phan ly axit: K, = lO'-*^; 

K.= 10̂ -5«; K3 = lO''^"; K4 = lO-'""; K5 = 10-'^" 
+ Dd'i vdi ion Nî * cd cdc hang sd tao phffc 

hydroxo: 

11,= I0-8'^; Tl2=10-'^•^ 

Tff cdc so' lieu nay, chiing toi da tie'n hanh xay 
dffng cdc cong thffc sau: 

[Ni{OH),] = 

[ft^^'-'.-Rh—r 

\ + rijh'' -t-̂ ^A ' h 

c„ -c. 

(I) Vdi 0 < i < 2 

^ A",iE.. A. 
,*:,*-= + A,A_ A',A' " 4* (2) 

Vdi 0 < n < 5 
Tff phffdng tnnh phan ffng tao phffc tdng qudt: 
Ni(OH), + H5,„N2R - Ni(0H),H5.,N,R p 
+ Hdng sd khong ben KKB cua phffc: 
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lNiiOH),H^,N,R] 
(3) 

Dat; CK = [Ni(OH),H5_„N2R] va thay (2) vao (3) 
ta dt/dc; 
• - [M(Otf),]x(c^-c,) A-,A:.. A'„ 

Tadat: A = (K,.K2...K„) (5) 
[N,IOH),]xtC„-C^) 

j : (6< 

Thay (5) va (6) vao (4) ta dffdc: 

^ K h = B X - — 

^ - IgB = npH - Ig -11^ (7) 
A 

Phffdng tnnh (7) la phffdng trinh tuyd'n tinh chi 
trong trffdng hdp gia tn n Id nguyen, dUdng va 0 < 
n<5 . 

De xac dinh i v& n, chffng tdi da tie'n hanh 
xdy dffng do thj bieu didn sff phu thudc cua - IgB 
vaopH. 

Bai vie't da chpn doan tuyd'n tinh trdn do thi 
bieu didn sff phu thuoc gid tri mat dp quang cua 
phffc vao pH cua dung dich de xdy dffng va dffa 
vdo cdng thffc (6) de tinh toan. 

Nong dp CK cua phffc dffdc tinh theo cong thffc: 
Q = C M - A 4 , 

Vdi:C^,.+ = 2.10-5M; 
AA^^ = 0,670; 
Crr =2.10-5M. 

Kd't qua nghien cffu sff phu thuoc - IgB vao 
pH cua dung dich dffdc trinh bay d (Bang 1) va 
(Hinh 4). 

Tff ket qua tren do thi d Hinh 4 cho tha'y: 

-f Ca 3 do thi deu la dffdng thing. Nhffng theo 

nguydn tac i cang be thi phffc tao ra cang ben. Vi 

vay chpn do thi la dffdng thang ffng vdi i = 0. 

Dieu do chffng i6 niken di vao phffc dffdi dang 

ion Ni-* tir do. 

+ Tff do thi la dffdng thang, xac dinh dffdc: 

n = tga = 4, dieu dd chffng td: Thudc thff di vao 

phffc dffdi dang anion 4 didn tich HN2R '̂. 

Tff cac ke't qua thu dffdc d tren, cdng thffc gia 

dinh cua phffc giffa ion Ni-* vdi thud'c thff Xylen da 

cam d pH = 6,8 dUdc dl nghi nhff sau: (Hinh 5). 

8- Xac dinh hdng so' khdng ben cua phffc tff kd't 

qua xdy dffng cd chd' tao phffc. 

Sff dung cdc cdng thffc: 

^Ki> = B X — -

h" 

Theo ke't qua d tren n = 4 nen: 

K,ih = B. i^i^2f^s^4) 

vdiK,= 101-̂ ;̂ K2 = lO -̂̂ "; 

K3=10-"''; K4= 10-"'•̂ ^ 

Kd't qua xdc dinh Kkb cua phffc dffdc trinh bay 

d (Bang 2) 

Tid'n hanh xff ly thong ke: 

ii:/cfe = (l,82 + 0,15).10-'^ 

vdi A = (KiK2K3....Kn) 

Bang 1. Ket q u a c d c g id trj - IgB phu thuoc v d o pH c u e dung d jch . 

pH 

4,70 

4,90 

5,10 

5,30 

5,50 

5,70 

5,90 

/\A, 

0,094 

0,187 

0,280 

0,374 

0,467 

0,537 

0,607 

C K - W 

0,280 

0,543 

0,782 

1,082 

1,381 

1,597 

1,812 

( C „ P - C K ) X W 

1,719 

1,466 

1,218 

0,919 

0,619 

0,403 

0,181 

(CTT-CKJXIO ' 

1,719 

1,466 

1,218 

0,919 

0,619 

0,403 

0,181 

i = ONP 

9,23 

10,08 

10,84 

11,61 

12,44 

13,26 

14,12 

-IgB 

i=1Ni(0H)* 

13,47 

14,12 

14,68 

15,25 

15,88 

16,50 

17,18 

i = 2Ni(OH)2 

13,13 

13,58 

13,94 

14,31 

14,74 

15,16 

16,64 

So 15-Thdng 6/2020 121 



TAP CHi CONG THtfdNG 

Hinh 4: Do thj bieu dlin sif phu thudc - IgB vao pH cua dung djch 

CH2 
- H 2 C ^ I 

20 -IgB 

'^ t 
/ 
/ 

12 

10 

8 

6 

4 

2 

0 

0 5 

pH 

10 

' * -IgB 

15.5 T 

15 1 

14.5 1 

14 1 

13.5 T 

13 

0 5 

pH 

10 

i= 1 

^^ Ni — N ^ 

/ \ /"̂  
o - c . 

Bdng 2. K^t qud cdc gid trj Kkb 
CUD phiirc tqi cdc gid trj pH khdc 

nhau cua dung dung djch 

I pH 

h-

4,7 

4,9 

5,1 

5,3 

5,5 

6,7 

5,9 

-IgB 

9,23 

Kkb.1013 

1,86 

10,08 ' 1,66 

10,84 1,82 

11,61 1 1,95 

12,44 ' 1,82 

13,26 

14,14 

1,74 

1,45 

4. Ket M n 
Da tim dffdc cdc dieu kien td'i ffu cua sff tao 

phffc nhff: ^^j ^ = 585 nm, pHi^, ^ = 6,8, phffc kha 
ben theo thdi gian. 

Da xac dinh dffdc: 
+ Thanh phan cua phffc: Ni-*: xylen da cam 

= 1:1, phffc ddn nhan. 

+ Khoang nong do man theo dinh luat Beer ciia 
phffc: ( 0 , 1 5 ^ 3,60). 10-̂ M 

hay (0,8805 -^ 2i,1320)pg Ni/IO ml. 
+ He so' ha'p thu phan tff cua phffc: E phffc = 

4.10*. Phffc Ni-* - xylen da cam cd dp nhay tffdng 
ddi cao. 

Vide nghien cffu cd chd' tao phffc da cho tha'y: 
O pH = 6,8 niken di vao phffc dffdi dang .Ni-- iir do, 
thud'c thff xylen da cam di vdo phffc dffdi dang 
anion 4 dien tich HNiR"". Hdng sd' khong ben cua 
phffc:/Tyffc =(1.82±0,I5) .10"« 
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N G U Y I N DINH DOC 

Trtfdng Dai hoc Quy Nht̂ n 

DETERMINING SOME QUANTFTATrVE PARAMETERS 

OF COMPLEX SYSTEM FORMED FROM NÎ * ION 

AND XYLENOL ORANGE BY USING 

THE PHOTOMETRIC METHOD 

• NGUYEN DINH DOC 
Quy Nhon University 

ABSTRACT: 
Xylenol orange is an impoitant organic reagent, creating a complex color with a variety of 

metal ions, including Ni-* ions which are combined with Ni-* ions to form complex compounds 
with a dark purple color at pH = 6,8; maximum absorption at ^max = 585 (nm). These 
complex compounds are quite durable over time. This complex compound system has many 
important applications for the determination of small amounts of nickel in many different 
analytical objects. 

Keywords: Orange xylene, Ni-* ions, photometric method. 
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