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NGHIEN CUtJ Sir TAO PHlTC CUA RUTHENIUM VCn 2,2'-BIPYRIDIN 
B A N G PHU^OfNG PHAP DO QUANG 

Dang Xuan Thu , VIJ Thi Thu Huong^, Vij Quoc Trung' 
va Nguyen Thi Hong Tham^ 

Khoa Hod hoc. Trudng Dgi hoc Supham Hd Ndi 

Khoa Tu nhiin. Tru&ng Dgi hoc Hg Long 

S& Gido due vd Ddo tgo Tinh Yen Bdi 

Tom t a t Bai bao thong bao ket qua nghien cuu su hinh thanh phiic mau giua Rii(ir) va 2,2'-
bipyridin bang phucmg phap do quang Phan iing tao thanh phiic giua Ru(iT) va 2,2'-bipyridin xay 
ra trong khoang pH tir 6,1 den 8,2; pH toi iru duoc lua chgn la 7.0. Phiic hinh thanh theo li le 
Ru(n):Bpy la 1-3 va co budc song hap thu cvc dai 515 nm vdi he so hap thu moi (1.4275 ± 
0,0146).10* mot"'.L.cm''. Do hap thu quang cua dung djch phirc phu thuoc tuyen linh viio nong dp 
Ru(n), CO the ap dung de dinh lugng Ru(n) Irong cac inau phan tich 

Tir khda: Phiic mau, pin mat trdi chat mau nhay quang, phuong phap do quang. 

I. Mor aau 
Hang ngay nang lupng mat trdi chieu xudng gap 20.000 lan nang lupng dung cho trai dat moi 

ngay. Ddng quang dien md ra nhimg ca hdi ldn de cung cap cho chung ta nang lugng than thien vdi 

mdi tnrdng. Pin mat trdi chat mau nhay quang (dye-sensitized solar cells - DSSC) la the he pin mat 

trdi mdi, hua hen nhieu tiem nang trien khai ung dung nhd cd gia thanh thap, quy trinb che tao dan 

gian va kieu dang linh boat hon so vdi pin mat trdi silic truyen thdng [1]. Nam 1991, nhdm nghien ciru 

do giao su Michael Gratzel diing dau tai trudng Dai hpc Bach khoa Lien bang Tbuy sy - Lausanne da 

phat trien loai pin mdi nay dua tren nano titan dioxit (TiOi) hap phu chat mau nhay quang va da dat 

dupc hieu suSt chuyen bda quang dien hon 7% [2]. Cac chat man nhay quang cbii yeu sir dung cac hap 

chi t pbiic dan va da ligand cua cac cation kim loai cobalt, ruthenium [3, 4 ] . . . . Hien nay, nhieu chat 

nhay quang da dupc su dung dua hieu suat chuyen hda len den 13%, lam giam gia thanh va tang hieu 

qua sii dung nang lupng mat trdi len cao [5] 

Phuc chat cua ruthenium vdi cac dan xuat cua 2,2'-bipyridin (Bpy) hap thu anh sang trong dai 

pho nhin thay va dupc sir dung phd bien lam chat mau nhay quang trong DSSC cho hieu suat chuyin 

d6i kha cao. Do vay DSSC dimg phiic chit cua ruthenium dupc quan tam nghien ciiu nhi6u' va cd 

nbi lu trien vpng iing dung trong tbuc tien [6-8]. 
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Bai bao nay tap trung nghien ciiu sy tao phiic Ru(Bpy),̂ *, mpt chat dupc irng dung lam chat mau 
nhay quang trong pin mat trdi DSSC, bang phuang phap do quang 

2. Noi dung nghien ciru 

2.1. Thuc nghiem 

* Hod chdt: Oxit RuO^ nH:0 (Diic, dupc sSy khd tnrdc khi su dung), RuCK (Bi), 2,2'-bipyridin 
(Anh), axit HCI dac, NaOH, Na.CO,, KNO,. axit ascorbic, ruau etylic. 

* Thiet bi nghien cuu: 
- Cac phep can dupc thuc hien tren can phan tich Satorius cd dp chinh xac ± 0,1 mg. 
- pH cua cac dung djch dupc do tren may pH PRECISA-900 (Thuy si"), may dupc chuan hoa bang 

cac dung djch dem chuan pH = 4,00 va pH = 7,00 trudc khi do, 
- Cac phep do dp hap thu quang duac do tren may do quang GENESYS - 20 va may quang phd tii 

ngoai kha kien S60 Biochrom Libra, 
* Chuan hi cdc dung djch: 
- Dung dicb 2.2 '-bipyridin Hoa tan 0,0395 gam 2,2'-bipyridin bang rupu etylic tuyet ddi trong 

cdc dong, roi chuyen vao binh 250,0 ml, djnh raiic tdi vgch bang rupu etylic tuyet ddi thu dupc dung 
dich 2,2'-bipyridin 0,001M. Dung dich thudc thir khdng mau, duoc diing de pha cac dung dich thudc 
thu vdi cac ndng dp khac nhd hon. 

- Dung djch Ru'^'^- Dun 0,0333 gam RuO; trong hdn hpp NaOH va NajCOj ndng chay, sau do 
diing HCI dac hda tan. chuyen vao binh dinh miic 250,0 ml, dinh mirc bang nudc cat 2 lan thu dupc 
dung dich Ru '̂O.OOlM. 

RuO, N.oH.Ko,cn, ^RuO(OH),_!!^RuCL 

Cac dung dich Ru ^ cd ndng dp thap hon dupc chuan bi bang each pha loang dung dich Rû " 
0,001M bang nudc cat 2 lan. 

- Dung dich axit ascorbic : Hoa tan 0,0176_ gam axit ascorbic trong nudc cat 2 lan, sau dd chuyen 
vao binh dinh miic 100 ml, dinh miic tdi vach bing nudc cSt 2 lan. 

- Dung dich KNO,: Hoa tan 50,510 gam KNO3 ran trong nudc c§t 2 l4n, sau dd chuyen vao binh 
dinh miic 500,0 ml, djnh miic tdi vach b5ng nudc ck 2 lan dupc dung dich KNO, IM 

- Chudn bi cdc dung dich phuc mdu vd phuang phdp do quang. Cac dung dich phiic mau duoc 
chuan bj theo quy trinh : lay the tich dung dich Ruthenium theo ndng do du kien them vao cdc, them 
1,0 mL dung dich axit ascobic, them 2,0 mL dung dich 2.2'-bipyridin 0,0005 M. 1.0 mL dung dich 
KNO31,0 M dl dn dinh luc ion. Dung dung dich NaOH loang va dung dich HCI loang vao de dieu chinh tdi 
pH thich hpp; dinh miic vao binh 10,00 ml bang nudc cat. Dp hSp diu quang cua dung dich phiic diu dirpc do 
vdi dung dich so sanh la mSu tdng. 

2.2. Ket qua va thao luan 

2.2.1. Khao sat kha nang tao phuc ciia Ru''va 2,2'-bipyridin 

De khao sat su tao phiic giua Ru" va 2.2'-bipyndin, hai thi nghiem dupc tiln hanh: 
+ Thi nghiem I: Liy 1,0 mL dung dich Ru'' 0,0005 M, 3 mL dung djch 2,2'-bipyndm 0,0005 M, 

them tir tir dung dich NaOH loang vao dung dich tren. Mau dung djch khdng thay ddi; khi them dung 
dich NaOH loang dan dan xuat hien kit tua. 

+ Thi nghiem 2: Liy 1,0 mL dung dich Ru''' 0,0005 M, them 1,0 mL axit ascorbic 0,0010 M 
de khu Ru ^ ve Rû ,̂ them 3,0 mL dung dich 2,2'-bipyridin 0,0005 M, pH cua dung djch dupc dilu 
chinh tir tii bang dung dicb NaOH loang. Mau dung dich dupc so sanh vdi dung dich Ru'* d ciing 
nong dp cua ion kim loai va luang axit ascorbic va NaOH tu'ong iing. Khi cho axit ascorbic vao mau 
dung dich khong thay ddi. sau dd cho NaOH vao, mau dung dich din din thay ddi, chuyin lir mau 
vang nau cua ion kim loai sang mau dd. 
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Nghien cihi sir tgo phuc ciia ruthenium vdi 2,2'-bipyridin bang phuang phdp do quang 

Tir cac thi nghiem tren cho thSy Ru^' khdng tao phuc vdi 2,2'-bipyridin, cd su t̂ d phiic giu'a 
Ru va 2,2'-bipyridin trong dieu kien pH nbit dinh. 
2.2.2. Nghien cihi dieu kien tao phl^c toi u-u 

* Khdo sdt pho hdp thg phan tie cua phuc giiea Ru^* vd 2,2'-bipyridin 
De xac dinh budc sdng hip thy cue dai ciia phuc giira Rû " va 2,2'-bipyridin chiing tdi tien 

hanh lam 2 thi nghiem: 
+ Thi nghiem 1: Chuin bj dung dich phuc vdi ndng dp 2,5 10"' M o pH = 6,5 va tiln hanh do do 

hap thil quang so vdi nudc cat. 
+ Thi nghiem 2: Liy 0,5 mL dung djch Ru"*̂  0,0005 M, them 1,0 mL dung djch axit ascorbic 

0,001 M; 1,0 mL dung dich KNO3 1,0 M, dinh miic vao binh 10.0 mL bing nudc cat, tiln hanh do 
quang dung dich tren so vdi nudc cat. 

Phd hap thu cua hai tbi nghiem tren duoc the hien tren Hinh I. 

Hinh L Phd hap thu cda phuc Ru *-2,2'-
bipyridin (TNI) va cda Ru'* (TN2J 

Nhu vay tir thi nghiem tren cho thay budc sdng hap tbu cyc dai cua phuc giua Rû * va 2,2'-
bipyridin la 515 nm chuyen ve viing budc sdng dai ban budc sdng hap thu cue dai ciia Rû "* d budc 
sdng 450 nm. 

* Khdo sat thdi gian tdi uu htnh thdnh phuc Ru'*- 2,2 '-bipyridin 
De tim thdi gian binh tbanh phiic tdi uu, chuan bj dung dich phiic vdi ndng dp 2.5.10''' M a pH = 6.5. 

Dp hip thu quang ciia dung dich theo thdi gian tai budc sdng X. = 515 nm dupc the hien tren Bang I. 

stt 

1 
2 
3 
4 
5 
6 

Bdng i. Sir phu thu 
Thdi gian 

(phut) 
05 
10 
15 
20 
25 
30 

A 

0,560 
0,580 
0,695 
0,709 
0,709 
0,709 

dc do hdp thu 
Stt 

7 
8 
9 
10 
11 
12 

quang vdo th&i gian 
Thoi gian 

(phiit) 
35 
40 
50 
60 
70 
90 

A 

0,709 
0,709 
0,709 
0,710 
0,710 
0,710 
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Tit kit qua ciia Bang 1 ta thay phiic giSa Ru" va 2,2'-bipyiidin sau thoi gian 20 philt gia tri do 
hip thu quang cua phiic la 6n dinh. thoi gian on dmh kha dai, thuan loi cho viec nghidn cuu do quang. 

* Khdo sdt sir phti thuoc rfp hap thit quang vdopH 

Chuin bi dung dich phuc voi n6ng dg 2,5.10'' M 6 pH khac nhau daoc do tren pH- metter dicu 
chinh bang dung dich NaOH va dung dich HCI. Dg hip thu quang cua cac dung dich o buoc song 
A, = 515 nm duoc trinh bay tren Bang 2. 

Bdng 2. Bf hip Ihu quang cua phirc Ru" v&i 2,2 •-bipyridin phi/ thuoc vdo pH 

Stt 

1 

7 
I 
4 
5 
6 

pH 

0,7 

1,2 
1,7 
1,9 
2,6 
3,0 

A 

0,187 

0,189 
0,192 
0,198 
0,209 
0,245 

Stt 

7 

8 
9 
10 
II 
12 

pH 

3,5 

4,0 
4,5 
5,0 

6,1 
6,5 

A 

0,342 

0,413 
0,493 
0,542 
0,683 
0,691 

Stt 

13 

14 
15 
16 
17 

pH 

7,0 

7,3 
7,6 
7,9 
8,2 

A 

0,708 

0,698 
0,674 
0,662 

0,654 

Kit qua cho thiy phiic gitl'a Ru'"" va 2,2'-bipyridin dp hap thu quang cua phirc cd gia tri cao va 
tuong ddi dn djnh trong khoang pH - 6,1 ̂  7,3. Vay trong khoang pH = 6,1 •;- 7,3 tbi phiic la tuong ddi 
dn dinh, khi pH > 8,2 tbi dp hip thu quang cua phiic giam. Gia tri do hip thu quang cue dai tai pH = 7,0, 
do do trong cac thi nghiem sau pH = 7,0 duac duy tri cho phan irng tao phiic. 

* Khdo sdt lugmg du thudc thu toi uu 

Chuin bi cac dung dich cd nong dp Rû * la 2,0.10"̂ M vdi ndngdd 2,2'-bipyridin khac nhau dpH 
= 7,0. Do bap thu quang cua phiic dupc do d budc sdng ^ = 515 nm so vdi nudc cat, ket qua thu dupc 
trinh bay tren Bang 3 va Hinh 2. 

Bdng 3. Anh hu&ng lugmg du thuoc thd' t&i su tgo phuc ciia Ru'* v&i 2,2 '-bipyridin 

stt 
1 
2 

3 
4 

5 
6 

7 
8 

9 

10 
II 

12 

CB„,10» 

2,0 

3,0 

4,0 

5,0 

6,0 
7,0 

8,0 
9,0 

10,0 

12,0 

14,0 

16,0 

A 

0,092 

0,143 

0,181 

0,241 

0,283 

0,284 

0,284 

0,284 

0,283 

0,283 

0,283 
0,283 
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Nghien ctru .TU- tgo phiic eua ruthenium vdi 2.2 '-bipyridin bdng phuang phdp do quang 

0.3 T 

0.25 • 

0.2 • 

0.15 • 

0.1 • 

0.05 -

A 

0 5 10 

- i 

C.IES 

15 

Hinh 2. Do thi khdo sdt lugmg du thuoc thu t&i su-tgo phuc giira Ru'* va 2,2'-bipyridin 

Ket qua cho thay khi ndng dp 2,2'-bipyridin gap khoang 3 lan ndng dp Ru"' thi dp hap thu quang 
thu dupc la ldn nhat va khi ndng dp 2,2'-bipyndin ldn hon nfla tbi dp bap thy quang tbay ddi khdng dang 
ke. Trong cac tbi nghiem sau ndng dp 2,2'-bipyridin dupc chuan bi ldn gap 3 lin ndng dp Ru '̂. 
2.2.3. Xac dinh thanh phan cua phirc giira Ru^* vdi 2,2'-bipyridin 

* Phucmg phap tisd moi 
Chuan bi 2 day dung dich: 

+ Day I: Chuan bi mdt day dung dicb cd ndng dp Rû * la 2,0.10"* M va ndng dp 2,2'-
bipyridin khac nhau d pH = 7,0. 

+ Day2: Chuan bi mdt day dung dich cd ndngdd 2,2'-bipyridin bing l,0.10''M,cdn ndngdd 
Rû * tbay ddi tir 10"' M den 10"̂  M d pH = 7,0. 

Dp bap tbu quang cua cac dung dich duac do d budc sdng X = 515 nm, ket qua do dupc bilu 
dien trong Bang 4 va Hinh 3. 

Bdng 4. Dp hap thg quang cAa cdc dung dich phuc theo phuffng phdp ti s6 moi 

stt 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Nong do 2,2'-bipyridin 
(Ru'* 2,0,10"'M) 

2,0.10' 

3,0.10' 

4,0.10' 

5,0.10-' 

7,0.10' 

8,0.10"' 

10,0.10' 

12,0.10' 

14,0.10' 

16,0.10' 

A 

0,092 

0,143 

0,181 

0,241 

0,284 

0,284 

0,284 

0,283 

0,283 

0,283 

stt 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Nong do Ru^* 
(2,2'-bipyridin 10"* M) 

1,0.10' 

2,0.10' 

3,0.10' 

4,0.10-' 

5,0.10-' 

6,0.10' 

7,0.10-' 

8,0.10' 

9,0.10' 

10,010' 

A 

0,140 

0,283 

0,425 

0,450 

0,425 

0,401 

0,377 

0,353 

0,329 

0,305 
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0,5 • 

0.4 • 

03 -

02 

0,1 

y = 0,1425x-00033 ^ v / 

' /= 0.04a5x - 0.0055 

D 2 4 6 8 

y = -0.0001x + 0,2848 

\ . 
y = .0024x*0 545 \ . 

(2) \ 

10 12 14 16 18 

Hinh 3. Sgrphu thupc dp hap thu quan^ quang theo ndng dp 2,2 '-bipyridin hay Ru ' 
khi cd dinh Ru'* Id '2,0.10'^M (ij hay co dinh ndng dp 2,2'-bipyridin Id 1,0.10^ M (2) 

Ket qua kbi ndng dp Rû * co dinh dupc bieu dien tren dd thi vdi 2 nhanh cd dang dudng thang, 
phuang trinh ctia 2 dudng thing: y = 0,0485x - 0,0055 va y = -0,0001x + 0,2848 

Giao diim ciia 2 dudng thing tuong iing vdi C:.2-.h,pyrid,n= 5.97.10'*, so vdi gia tri CRU' = 2,0.10"* 
,, 2,00.10"' 

M. Ti le phuc giua Ru va 2,2'-bipyndin= r = 1:3. 
5,97.10"^ 

Doi vdi tnrdng hpp ndng dp 2,2'-bipyridin co djnh dupc bieu dien tren dd thi (2) vdi 2 phuang 
trinh tuyin tinh: y = 0,1425.x - 0,0023 va y = - 0,024.x + 0,545, Giao diem cua 2 ducmg thang tuang 
dng CRU '̂̂ = 3,28.10'* M so vdi nong dp 2,2'-bipyridin la 1,0 lO'̂ M. Ti le thanh phan phiic giira Rû "̂  

3,28,10"* 
va 2,2'-bipyridin = --r- = 1:3. 

^ 1,0.10^ 
* Phuangphdp hfdongphdn tir 
D I xac dinh tbanh phan phuc theo phuang phap he ddng phan tu, chung tdi chuan bj 2 day thi 

nghiem cd tdng ndng dp Ru'* va 2,2'-bipyridin bang 1,0.10"* M va 1,5.1 Ô M d pH = 7,0. Ket qua do 
dp hip thy quang cua cac dung dich tuong iing dupc trinh bay tren Bang 5 va Hinh 4 

Bdng 5. Bo hap 
H§ c6 tong nong do I-IQ-̂ M 
C,.".10'(M) 

1,0 
2,0 
3,0 
4,0 
5,0 

6.0 
7,0 
8,0 
9,0 

CB„.IO'(M) 

9,0 

8,0 
7,0 
6,0 
5,0 
4,0 
3,0 

" 2,0 
1,0 

thu quang cua cdc dung djch hf dong phdn lu' 
A 

0,139 

0,289 
0,341 
0,325 
0,310 
0,291 
0,270 
0,251 
0,232 

He CO tong n6ng do 1,5,10'* M 
C R . ' M 0 ' ( M ) 

3,0 
4,0 
5,0 
6,0 

7,0 
8,0 
9,0 
10,0 
11,0 

CBP,.IO'(M) 

12,0 

11,0 
10,0 
9,0 

8,0 
7,0 
6,0 
5,0 
4,0 

A 

0,423 

0,528 
0,493 
0,467 
0,439 

0,405 
0,377 
0,341 
0,312 



Nghien cuv su lao phuc cua ruthenium vdi 2.2 '-bipyridin bang phuang phdp do quang 

/y = 0.I41X-V OOO 
/ (2) 

/ = 0 15X-0 01I 

/ (!) 

T""-̂  

, y = -0 0312x -̂  
^ V . (2) 

-0 0I84X + 0 3985~~' 
(1) 

J 6542 

^\, 

0 1 2 3 4 5 6 7 8 9 10 

Hinh 4. Suphu thupc dp hap thu quang cua cdc dung dich 
khi tong ndng dp Id 1,0. IO^'M (I) vd 1,5. KT'M (2) ' 

Ket qua bieu dien mat dp quang theo ndng dp Ru"* bang phuang phap he ddng phan tii trong day 
tdng ndng dp cau tir bang 1,0.10"* M. Ta thu dupc do thi gdm 2 dudng thang cd phuong trinh: 

y = 0,15.x - 0,011 va y = - 0,01839.x + 0,3989. 
Giao d i im tuong ling vdi CRU^* - 2,434.10'* M so vdi C .̂z-bipynim = 7,566.10"* M. 

2,434.10"* 
Ket qua la ti le Ru" va 2,2'-bipyridin = r = t :3. 

7,566.10^* 
Doi vdi day cd tdng ndng dp cac cau tii bang 1,5.10"^ M, Ta thu duoc dd thi gdm 2 dudng thang 

cd phuang trinh: 
y = 0,141 .X - 0,0013 va y = - 0,0312.x -i- 0,6542 

Giao diem tuang ling vdi CRU^* = 3,81.10"*M so vdi C2.2-.bipyndm = 11,19.10'* M 
,^ 3,81.10"* 

Ket qua la ti le Ru va 2,2'-bipyridin = r = 1:3. 

11,19.10"^ 

Qua hai phuong phap he ddng phan tii va phuang phap ti sd moi ti le cua R u ' ' va 2,2'-bipyridin 

trong pbiic la 1:3 vdi cdng thiic cua ion pbiic la [Ru(bpy)j]'*. 

2.2.4. Xac dinh he so bap thu tnol ciia phirc |Ru(bpy)3i * 
* Xdc dinh hi so hap thu moi ciia ion Ru'* 
De xac dinh he sd hap thu moi cua ion Ru'^ tai budc sdng 515 nm, tien hanh do dp hap thy 

quang cua cac dung dich Ru^* cd ndng dp khac nhau, kSt qua tren Bang 6, 

Bans 6. Bo hap thu q 

Nong do 
Ru'* • 

5,0. lO-'M 

7,5. lO'M 

1 

0,491 

0,735 

uang cua 

2 

0,487 

0,740 

hai dung dicb RuCli 

3 

0,492 

0,733 

4 

0,492 

0,737 

Xu li thong ke ket qua thu dupc gia tri he sd hap tbu moi cua Ru"* tai budc song 515 nm la: 

£ 2̂  = (98 l3±44)L.mol" ' , cm' ' 
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* Xdc dinh hp so hap thu moi ciia phuc Ru(Bpy)j^* 

Trong phuong phap xac dinh he sd hap thu moi ciia phiic, chuan bj 6 c3p dung dich co ti le ndng 
dp ciia Ru^*:2,2'-bipyridin la 1:3 d pH = 7,0. Dp hap thu quang cua cac dung djch dupc do d budc 
song 515 nm, ket qua cho tren Bang 7. 

Bdng 7. Bd hap thu quang cua cdc cdp dung dich cd nong dd Ru" khde nhau 
Stt 

C ,..10'M 

AA 

c, 
Ck 
AAi 
AAk 

Cipl 
1,0 
2,0 

0,139 
0,282 

Cap 2 
2,5 
3,0 

0,350 
0,421 

Cap 3 
3,5 
4,0 

0,498 
0,569 

Cap 4 
5,0 
6,0 

0,709 
0,853 

Cap 5 
7,0 
8,0 

0,995 
1,136 

C$p6 
9,0 
10,0 
1,279 
1,422 

Gia sii phan iing tao phiic xay ra theo phuong trinh: 

M + 3R ."- MRj 

Tai thdi diem can bang: [MR,] = x; [M] = C - x; [R] = 3(C - x); 
Ap dung dinh lu^t tac dung khdi lupng cho can bang (1) d thi nghiem thii i. 

K, 
[MR,] 

[M][Rf ( C , - x , ) [ 3 ( C , - x , ) | 

Theo dinb luat bap thu anh sang va dinh luat cpng tinh ta cd: 

A.=E„1.[M]+E„,,I.[MR,] 

= E„1.(C,-X,) + E„„ 1.x, 

Tudotaco: x - ' ^ ^ ' ' " M - C , ' 

' E 1-F 1 

Xj =K„ . (C , -x , ) . [3 . (C , -x , ) f 

(1) 

(2) 

(3) 

Ket hap (2) va (3) thu duac : 
-EulC, 

, 1-Eul 

, IC,-A, 
I I - E M I 

NSu ti6n hanh hai thi nghiem i va k vai nOng dp Ru'* t6 hop hai k6t qua theo (4) thu duac: 

EMR.IC.-A, r A , - E „ 1 C , 1' 

I.A,-E„lcJ .,ICj-Aj 

DftB 
[ A J - E „ I C J 

He so hap thu moi cua phuc RuCBpy),'* duac tinh theo: 
A,-B.Aj 

Ket qua tinh toan duac trinh bay trong Bang 8. 
lCj(n-B) 

(4) 

(5) 

(6) 

(7) 



Nghien ctru sg tgo phuc cda ruthenium v&i 2.2 '-bipyridin bang phuangphdp do quang 

Bdng 8. He so hap Ihu moi cua phuc RufBpv). 
Stt 

Capl 
Cap 2 
Cap 3 
Cap 4 
Cap 5 
Cap 6 

n 
0,5000 
0,8333 
0,8750 
0,8333 
0,8750 
0,9000 

B 
0,907556 
0,961130 
0,966445 
0,962633 
0,964327 
0,975801 

* Iheo phuomg phdp Komar 
&R„-M'-biilvri,l,n 

14369,50 
14250,69 
14190,83 
14452,98 
14060,06 
14325,54 

Xu li thdng ke cac ket qua tbu dupe he sd hap thu moi cua Ru{Bpy)f * tai , 1 = 5 1 5 nm: 

< „ ,, = (1,4275 ± 0,0146).10'' mol"'.L.cm'' 

"^ Xdc dinh he so hap thu moi theo phuffng phdp die&ng chuan 
Khi xay dung dudng chuan chiing tdi chuan bi mot day dung dich cd ndng dp 2,2'-bipyridin la 

2,5.10"^ M, ndng dp Rû * thay ddi tir 1 10"* M din 7.10"" M, nong dp KNOj cd dinh la 0,1 M, dieu 
chinh tdi pH = 7,0 do dp hdp thu quang ciia cac dung djch so vdi nudc cat d A. = 515 nm. Ket qua cho 
d Bang 9. 

stt 

C^,_,..10'M 

A 

Bdng 9. 

1 

1,0 

0,136 

Sir phu thugc dd hdp thi/ quang vdo nong do Ru" 
cua dung dich phuc Ru(Bpy)j * 
2 

2,0 

0,289 

3 

3,0 

0,427 

4 

4,0 

0,567 

5 

5,0 

0,694 

6 

6,0 

0,855 

7 

7,0 

0,993 

Xir li bing phSn mlm Origin 8 ta thu dupc phuang trinh dp hap thu quang phu thudc vao ndng dp 
ciia Ru'": 

A = (1,4179 ± 0,0355 ^lO" Ĉ ^̂ ;, • (0,0013 ± 0,0004). 

He s6 hip thu moi cua phiic theo phuang pbap dudng chuan la (1,4179 ± 0,0355).IO"* L.mor'.cm"' 
pbii hpp vdi pbucmg phap Komar. 

3. Ket luan 
Xac dinh dupc pbiic giira Ru '̂ va 2,2'-bipyridin la phiic dan ligan, ti le Rû ^ ya 2,2'-bipyridin 

trong pbiic la 1:3 d pH trong khoang 6.1 din 8,2 va pH tdi uu dupc ebon la 7,0. He sd hap thu moi ciia 
phiic Ru(Bpy)3 '̂" tai budc sdng A = 515 nm la: 

(1,4275 ± 0,0146). 10" L.mol"' .cm"'. 

Phucmg trinh dudng chuSn bilu diln su phu thupc do hap thu quang cua phiic Ru(Bpy),̂ * vao 
ndng dp Rû * d pH = 7, budc sdng A = 515 nm cd dang-

A = (1,4179 ± 0,0355 )IO*.C^^, + (0,0013 ± 0,0004). 

Dp b5p thy quang ciia phuc Ru(Bpy)3^^ tuan theo dmh luat Beer trong mdt khoang rdng ciia ndng 
dp Rû ^ 
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A B S T R A C T 

Study of the color complex formation between Ru(II) with 2,2 '-bipyridin 
by spectroscopy method 

This paper presents the results of research that looked at the color complex that forms when 
Ru(Il) is combined with 2,2'-bipyridin (Bpy) using the spectroscopy method The results show that a 
color complex formats when the pH is between 6.1 - 8.2, with a pH of 7.0 being optimal for color 
complex formation. The molar absortivity coefficient of Ru(Bpy)j^" is (1.4274 + 0.0146)10"'L.mor'.cm"' 
at a wavelength of 515 nm. The Beer law is obeyed in the lage range which can be used to determine 
the content of the Ruthenium. 

Keywords: Color complex, DSSC, spectroscopy method. 


