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NGHIEN cU'U SU TAO PHUC CUA RUTHENIUM VOl 2,2’-BIPYRIPIN
BANG PHUGNG PHAP PO QUANG

Ping Xuén Thu', Vi Thi Thu Hchmg Vii Québc Trung'
va Nguyén Thi Hong Thom®

*Khoa Hod hoc. Trieong Dai hoc Sie pham He Noi
Khoa Ty nhién, Truong Dar hoe Ha Long
350" Gido duc va Pao tao Tink Yén Bai

Tém ¢it. Bai bao thong béo két qua nghién clru sir hinh thank phitc mau gita Ru(ll) va 2,2'-
bipyridin bing phuong phap do quang Phan {mg 130 thanh phirc gita Ru(H) va 2,2" bipyridin xay
ra trong khodng pH 11 6,1 dén 8.2: pH 16i wu duoc hua chen [4 7.0. Phire hinh thinh theo v 1¢
Ru(IT):Bpy li 13 vi ¢6 budc sang hip thu cwc da 51S nm véi hé sé bip thy mol (1,4275 +
0,0146).10° mol” .L.cm™. D hip thy quang cia dung dich phirc phy thugc tuyén tinh vio néng 4
Ru(If). cé thé dp dung ¢4 dinh lweng Ru(1l) wong céc miu phan tich

Tir khéa: Phirc mau, pin mat wdn chit miu nhay quang, phuang phap do quang,

L. M dbu

Héing ngdy ping lugng mit troi chidu xudng gip 20.000 Lin nang luong dang cho trii dit mdi
ngiy. Dong quang dién md ra nhimg co hdi 1on dé cung cdp cho ching ta nang luomg than thién véi
mdi trromg. Pin mit tr&i chat mau nhﬂy quang (dye-sensitized solar cells - DSSC) 1 thé hé pin mét
trdi méi, hita hen nhidu tidm ning wién khai img dung nhd cé gla thanh thip, quy trinh ché 130 dom
gian va kiéu ding linh hoat hon so v6i pin mit troi silic truyen thdng (1. Nam £991, nhém nghién ciru
do gido s Michael Gratzel dimg dau tai trudmg Dat hoc Bach khoa Lién bang Thuy sy - Lausanne da
phat trién loai pin méi niy dya trén nano titan dioxit (TlO,) hip phu chit mau nhay quang va da dat
duqc hséu sudt chuyén héa quang dién hon 7% [2]. Cac chit mau nhay quang chu yéu sit dung cac hcrp
chit phitc don vi da ligand cla céc cation kim loai cobalt, ruthenium [3, 4].... Hién nay, nhidu chat
nhay quang da duge sir dung dua higu suit chuyén héa 1én dén 13%, lam giam gid thanh vi tang higu
qua st dung niing lugng mt troi 1€n cao [S]

Phirc chit cua ruthenium véi cdc din xude cua 2,2'-bipyridin (Bpy) hdp thu dnh sang trong dai
phé nhin thiy va dwrge sir dung phd bién lam chét mau nhay gquang trong DSSC cho hidu sujt chuyén
dé1 kha cao. Do vay DSSC dung phitc chit cia ruthenium dugc quan tm nghién ciu nhidu va cé
nhiéu irién vong Gng dung trong thyc %ién [6-8].
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Bal bso nay tip trung nghién ciu sy tao phire Ru(Bpy)+?", mét chat duge img dung lam chit mau
nhay quang trong pin ml trai DSSC, béng phuang phip do quang

2. N§i dung nghién ciru
2.1, Thyre nghi¢m

* Hod chét: Oxit Ru0, nH,0 (Pirc, duge sdy khd mrde khi sir dung), RuCl: (Bi), 2,2"-bipyridin
(Anh), axit HCI dic. NaOH, Na,CO,, KNO-, axit ascorbic, ruou etylic.

* Thiét bi nghién cihu;

- Cac phép cdn dugc thuc hién trén can phén tich Satorius ¢6 4§ chinh xac £ 0,1 mg. .

- pH ctia cic dung dich dugc do trén mdy pH PRECTSA-900 (Thuy si), may duoc chuan hoa biang
céac dung dich dém chuan pH = 4,00 va pH = 7,00 trudc khy do.

- Céc phép do 48 hip thy quang duoc do trén may do quang GENESYS - 20 va mdy quang pha ti
ngoai kha kién S60 Biochrom Libra.

* Chudn bj cdc dung dich: . ,

. - Dung djch 2,2"-bipyridin Hod tan 0,0395 gam 2.2’-bipyridin bang rwou etyhic tuyét dbi trong
coc dong, 16i chuyén vao binh 250,0 ml, dinh mirc tSi vach bang rugu etylic tuyét déi thu dugc dung
dich 2,2-bipyridin 0,001M. Dung dich thudc thir khéng miu, duge ding d¢ pha cic dung dich thuoe
thir véi céc nong 46 khac nhé hon.

- Dung djch Ru'"- Dun 0,0333 gam RuO: trong hén hop NaOH va Na;CO; néng chay, sau ¢
dung HCI dic hoa tan, chuyén vio binh dinh mirc 250,0 ml, dinh mic bang mrde cat 2 lan thu duge
dung dich Ru* 0.001M.

RuQ, — 280 5 RuO(OH), —L 5 RuCl,

Céc dung dich Ru™ ¢é néng d¢ thip hon dwoc chuin bi bing céich pha lodng dung dich Ru™
0,001M bing nudc cit 2 lan.
- Dung dich axit ascorbic : Hoa tan 0,0176 gam axit ascorbic trong mréc cét 2 13n, sau d6 chuyén
vio binh dinh mic 100 ml, dinh mic t6i vach bing nuéc cét 2 lin.
- Dung dich KNG;: Hod tan 50,510 gam KNO, rén trong nudc cit 2 1dn, sau dé chuyén vio binh
dinh mirc 5(}0,0 ml, dinh mitc tdi vack bng nude cit 2 13n duge dung dich KNO; IM
.- Chudn bi cdc dung dich phirc mau va phuong phdp do quang. Cic dung dich phic miu dwoc
chuan bj theo quy trinh : 13y thé tich dung dich Ruthenium theo nong d6 du kién thém vao cbc, thém
1,0 mL dung dich axit ascobic, thém 2,0 mL dung djch 2,2"-bipyridin 0,0005 M, 1.0 mL dung dich
KNO; 1,0 M dé én dinh lyc ion. Ding dung dich NaOH loang va dung dich HCI loling vao € didu chunh t6i
pH thich hop; dinh mbc vao binh 10,00 ml bing ndc cét. D3 hp thy quang cia dung dich phie déu duge do
v&1 dung dich so sénh 1& maw tring.
2.2, Két qud va thio lugn
2.2.1. Khdo st khd ndng tao phirc cia Ru’" va 2,2*-bipyridin

Bé khao st sy tao phitc gitta Ru™ va 2,2"-bipyeidin, ha thi nghiém duge tién hank:

+ Thi nghigm 1; Lay 1,0 mL dung dich Ru" 0,0005 M, 3 mL. dung dich 2,2"-bipynidin 0,0005 M,
thém tir tir dung dich NaOH lodng vao dung dich trén. Mau dung dich khéng thay déi; khi thém dung
dich NaOH loang dén din xudt hién két tua,

i + Thi l}ghiém 2: Liy 1,0 mL dung dich Ru** 0,0005 M, thém 1,0 mL axit ascorbic 0,0010 M
48 Kir R’ v& Ru™, thém 3,0 mL dung dich 2,2'-hipyndmn 0,0005 M, pH cua dung dich duge diéu
clzinh ar tlr bang dung dich NaOH loang. Mau dung dich duge so sanh véi dung dich Ru'* & cling
nong d5 cia ion kim loai va lwong axit ascorbic va NaOH tuwong itng, Khi cho axit ascorbic v mau
dung dich khdng thay déy, sau d6 cho NaOH via, mau dung dich din dan thay déi, chuyén tr mau
vang ndu cua ion kim loar sang mau do.
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Nghtén citu sic tao phite cila ruthenuum ver 2,2 -bipyridin bing phuong phép do quang

Tir céc thi nghiém trén cho thdy Ru™ khéng tao phire véi 2,2'-bipyridin, ca sy ta6 phitc gilta
Ru™ va2,2" -bipyridin trong diéu kién pH nhit dinh.

2.2.2. Nghién ciru didu kién tao phirc t&i uu

* Khdo sdt phé hdp thy phdn G cua phiic gitta Ru™ va 2,2 -blpyndm
Bé xdc dinh budc song hdp thy cuc dai ciia phirc gita Ru® vi 2,2'-bipyridin ching toi uén
hanh 1am 2 thi nghiém:
+ Thi nghiém 1: Chuén bi dung dich phitc véi néng 46 2.5 10° M o pH = 6,5 v tién hinh do 45
hap thu quang so véi mrdc ca{
+ Thi nghigm 2: L&y 0.5 mL dung dich Ru™ 0,0005 M, thém 1,0 mL dung dich axit ascorbic
0,001 M; 1,0 mL dung dich KNOJ 1,0 M, dinh mite vio binh 10,0 mL béng nudc cit, tién hinh do
quang dpng dich trén so v&i nuéc ct.
Phé hap thy cia hai thi nghiém trén duoc thé mén trén Hinh 1.

a0 a6 e 588 806 550 06 Rt
o
Hink 1. Phé hiip thu ciia phikc Re™-2,2"-
bipyridin {TN1) vé ciia Ru’* (TN2)

Nhur vy tir thi aghi¢m trén cho thiy buéc séng hip thy cyc dai cha phire gi¥a Ru?' va 2,2'-
bipyridin 14 515 nm chuyén vé viing bude song dai hon bude séng hip thy cye dai cia Ru™ & budc
song 450 nm.

* Khdo st thini gian 13i wu hinh thanh phirc Ru™-2,2" -brpyrldm
& tim thr gian hinh thinh phic ti wru, chudn bj dung dich phitc vé1 néng 46 2.5.10° M o pH = 6.5.
D5 hip thu quang ciia dung dich theo thévi gian tai bude séng A = 515 nm duge thé hién trén Bang 1.

Bing 1. Su phy thuje dp @’p thy quang vio thoi gian

St Thai gian A Stt Thoi gian A
(phiit) (phit)
1 05 0,560 7 35 0,709
2 19 0,580 8 40 0,709
3 5 0,695 9 50 0,709
4 20 0,709 10 60 0,710
5 25 0,709 11 70 0,710
6 30 0,709 12 90 0,710
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A két qui cua Bang 1 ta théy phuc gitta Ru?" vi 2.2'-bipyridin sau thin gian 20 phir gia tri do
hap thu quang cua phic 12 én dinh, thoi gian n dinh kbé dar. thuan lei cho viéc nghién i do quang.
* Khio sét su phu thuje 33 hip thu guang vie pH

Chuin bj dung dich phe vé1 ndng d§ 2,5.1 0" M ¢ pH khéc nhau duoe do trén pH- metter didu
chinh bing dung dich NaOH va dung dich HCI. D3 hip thu quang cua cac dung dich & hudc song
% =515 nm duoec trinh biy trén Bang 2.

Bing 2. Dy hép thu quang ciia phic Ru’™ vii 2,2 -bipyridin phu thujc véo pH

se| pH | A | Su pH A st | pH A
1| o7 \ 0187 | 7 3.5 0,342 3 | 70 | 0708
2| 1,2 o189 | 8 4,0 0,413 14 | 75 | 0.698
3 7 Jow2| 9 4,5 0,493 15 | 76 | 0674
41 19 o8| 10 50 0542 16 | 79 | 0662
[ 5 | 26 0209 11 6,1 0,683 17 | 82 | 0,654
[6] 30 Ju245 ] 12 5,5 0691 | |

Két qua cho thdy phite gita Ru™ v 2,2-bipyridin d hép thu quang ciia phitc co gid tri cao vi
twong dbi 4n dinh trong khoang pH = 6,1 + 7,3. Viy trong khodng pIT - 6.1 + 7.3 thi phirc }a tuong abi
$n dinh, khi pI1> 8,2 thi d6 hip thy quang cla phirc gidm, Chéd i dd héip thu quang cuc dai tai pH = 7.0,
do d6 trong cac thi nghiém sau pH = 7,0 duoc duy i cho phén ting tao phire.

* Khdo sdt legng dir thudc thik t6i wu

Chudn bi cac dung dich c6 ndng dé Ru® 1 2,0.10°M vdi ndng ¢6 2,2"-bipyrdin khac nhau ¢ pll
= 7,0. D6 hép thy quang cia phirc duge do & bude song A = 515 nm so vd1 mrdc cit, két qua thu dwoc
trinh bay trén Bang 3 va Hinh 2.

Ring 3. Anh huing luong dw thudc thie 161 sy tao phive ciia Ru’* véi 2,2"-bipyridin

Stt Cipys10° A
1 2,0 0,092
2 30 0.143
3 40 0.181
4 50 0.241
5 e T 0,283
|6 7.0 0,284
7 8.0 T 0284
8 9.0 0,284
9 10,0 0.283
10 12,0 0,283
11 13,0 0.283
12 16,0 0,283
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Nghién cttu sir tgo phiic cua ruthenium véi 2,2 -bipynidin bﬁng phirong phdp do quang

03 ——-- Cee—e ooy
0.25 +
0.2 A \
0.15 - j
0.1 -

0.05

Hinh 2. Dj thi khio sit lepng du thubc thii 167 sut tao phice gica Ru™ va 2,2 -bipyridin

Két qua cho thay khi nong dd 2,2"-bipyridin gap khoang 3 Iin nung 46 Ru™ thi do hap thy quang
thu dwoc 1 16 nhét va khi nong d6 2,2’-bipyrdin Ién hon nira thi do hap thy quang thay d6i khong déng
ké. Trong cic thi nghiém sau néng 46 2,2"-bipyridin dugc chudn by lén gap 3 1n ning 46 Ru?"

2.2.3. Xdc dinh thanh phén céa phiic gita Ru® véi 2,2 -bipyridin

* Phicong phdp i 56 mol
Chuan bi 2 day dung dich:

+ Diy 1: Chuan bi mét diy dung dich ¢ ndng 6 Ru®* 12 20.10° M va ndng d§ 2,2'-
bipyridin khdc nhau & pH =7,0.

+Diy 2: Chuan bi mét day dung dich co nong d6 2,2’-bipyridin bing 1,0.10™ M, cén nong 46
Ru** thay 86i tr 10°M dén 10°M ¢ pH = 7,0.

D4 hip thy quang cia céc dung dich duoc do & bude s6ng A = 515 nm, két qua do dugc biéu
dién trong Bang 4 va Hinh 3.

Bdng 4. D$ hiip thu queng cia cic dung dich phirc theo phuang phdp ti 56 mol

Stt | Nbng dp 2,2° bipyridin A Ste Nong d6 Ru™ A
Ru? 2,0.10°M) (2,2*-bipyridin 10~ M)

1 2,6.10° 0,092 1 1,0.10° 0,140
2 3,0.10° 0,143 2 20107 0,283
3 4,0.107 0,181 3 30107 0,425
4 5,0.107 0,241 4 40107 0,450
5 7,0.10° 0,284 5 5.0.10° 0,425
6 8,0.107 0,284 6 6,0.10° 0,40
7 10,0.10% 0,284 7 7,0.10% 0,377
3 12,0.10° 0,283 3 8,0.10° 0,353
9 14,0.10° 0,283 9 9,0.10° 0,329
0 16,0.10° 0,283 10 10,0.10° 0305
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05 -

04 -
y=C.1a75x-00023
‘ 2 y=-0.0001x + 0.2848
1}

03
02 7
- 0.0485x - 0.0055 7:0028x+ 0 545
@
0.4 m
0~

0 2 4 6 8 10tz 14 16 1§

Hinh 3. Sw phy thujc 49 hiz'p thy quang quang theo nong dé 2,2°-bipyridin hay Ru®
hi cb dink Ra** 1a 2,0.16°M (1) hay cb dink ndng dp 2,2*-bipyridin 1a 1,0.107 M (2)

K&t quéa khi nbng do RL}” ¢b dinh duge biéu dién trén dé thi véi 2 nhanh ¢6 dang duémg !hing,
phwong trinh cila 2 dudng thang: y = 0,0485x - 0,0055 va y = -0,0001x + 0,2848

Giao diém ctia 2 dirong thing tuong tng viri Cz-tpyriar= 5.97-10°%, 50 vén gid tri Co” =2,0.10°
2,00.10°
—— =13
5,97.107

Di1 v6i tnrémg hop néng 45 2,2’-bipyridin ¢4 dinh duge bigu dién trén d th (2) vé1 2 phuang
trinh tuyén tinh: y = 0,1425x - 0,0023 va y = - 0,024.x + 0,545, Giao diém cia 2 dudmg thang twong
g Cr2* = 3,28.10° M 50 vdi néng d6 2,2 -bipyridin 1x 1,0 10 M. Ti I¢ thanh phan phic gita Ru"
3,28.10°°
1,0.107

* Plhurong phip h dong phin ni )

Pe xac dinh thanh phan phic theo phuong phdp hg dong phan i, ching 161 chudn bj 2 day thi
nghiém c6 tong néng o Ru>" va 2,2 bipyridin hing 1,0.10™ M va 1,5.10“M ¢ pH = 7,0. Két qua do
46 hip thu quang ctia céc dung dich twong Ymg duge trinh bay trén Bang 5 va Hinh 4

M. Ti 1é phrc gira Ru® va 2,2’ -bipyridin=

va 2,2’-bipyridin = =13

Bing 5. D$ hip thu quang ctia cic dung djch hi déng phin tie

Hé ¢6 tong ndng 4 1.107 M A HE cé thng ndng b 1,5.107 M A

Cral 10°(M} Cipy- 10°(M) Cry” 10°(M) Chigy- 10°(M)
10 5,0 0,135 30 120 0,423
2.0 g0 | 0280 Y I 110|052
3.0 7,0 0,341 50 10,0 0,493
40 6,0 0,325 6.0 9.0 0,467
50 5,0 0,310 70 8.0 0,439
5,0 20 0,291 3,0 70 0,405
7.0 3,0 0,270 90 6.0 0,377
8,0 20 0,251 10,0 50 0,341
9,0 1,0 0,232 11,0 20 0312
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Nghién ciru su tao phtte cua ruthenium véi 2,2 -bipyridin biing phicong phap do quang

06
0S5
b.e y=-D0312x + 0 6542
@)
03
y = 0.041x+ 00013
@
02
=015%-0011
m y— -0 DI8Ax + 0 3989
1
0.1 0
[
0 1 2 3 4 5 6 7T 8 9 10 11 12 13 14

Hinh 4. Sy phy thujc dg hip thy quang cia edc dung dich
Khi tong nong 43 Id 1,0.10° M (1) va 1,5.10°M (2)

Két qua biéu di&n mat 4o quang theo ndng dd Ru® biing phuang phip hé déng phin tr trong day

tng ndng @6 céu tir bing 1,0.10™ M. Ta thu duge dé thi gbm 2 dudmg thing ¢6 phuong trinh:
y=0,15x-0,011 vay=-001839.x + (,3989.
Giao diém twong (mg véi Cr,™ = 243410 M 50 v6i Cs3-pepyrutin = 7,566,107 M.
K s iah Te ool .,_2.434.10’5_4

Keét qualatilé Ru™ va 2,2"-bipyridin 7366107

Déi voi ddy cé téng néng a6 cic cdu or béng 1,5.10 M. Ta thu duoc a6 thy gébrn 2 duomg théng
¢4 phuong trinh:

. y=0141.x-0,0013 viy =- 0,0312.x + 0,6542
Giao diém twong g véi Cp,> = 3,81.10° M 50 V6i Cs 3-bpymain= 11,19.10°M
. 3,81.10°
Két qua 13 ti 18 Ru™ v4 2,2"-bipyridin = ————=133,
g ' ATRTIT
Qua hai phuong phép hé dng phén tr vi phirong phip ti s& mol ti 1§ etia Ru® va 2,2*-bipyridin
trong phure 1 1:3 vdi corg thirc cia ion phitc 1a [Ru(bpy);)*.
2.2.4. Xic dinh hé s hﬁp thu mol ciia phirc [Ru(bpy),]i'

* Xdc dinh hé s6 Imp thy mol ciia ion Ru™
Pé xic dinh hé sb hap thy mol cia ion Ru®* tai budc song 515 nm, tién hinh do d hap thy
quang cia cdc dung dich Ru*" c6 néng 48 khic nhau, Kkét qua trén Bang 6.

Bing 6. Dj hidp thy quang cia hai dung dick RaCl
Ng]:ﬁ*d@ 1 2 3 4
50. 10°M 0491 | 0487 | 0,492 | 0492
75.10°M 0735 | 0,740 | 0,733 | 0,737

Xt 1 théng ké két qua thu duoc gid tri hé s6 hip thu mo! cia R’ tai budc song 515 nm ki
2= (9813 £ 44) L.mol” .cm™!
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* Xdc djnh hé 58 hilp thy mol ciia phirc Ru(Bpy),™

Trnng2+phucrng phap xéc dinh hé 56 hép thy mol cua phirc, chudn bj 6 egip dung dich c6 ti I néng
44 cia Ru’":2,2"-bipyridin 12 1:3 & pH = 7,0. D6 hap thu quang cuia cic dung dich dugc do & budc

séng 515 nm, két qua cho trén Bang 7.

38

Béng 7. Dj htfg thu quang ciia cdc ciip dung dich ¢d ndng dp Ru™ khdc nhau
Sit Cip1 Cap2 Cip3 Cip4 Cips Cipé
Con- 1M C 1,0 2,5 3.5 5.0 7.0 9,0
R Ck 2.0 3,0 40 6,0 3,0 10,0
AA AAL 0,139 0,350 0,498 0,709 0,995 1,279
AAk 0,282 0,421 0,569 0,853 1,136 1,422
Gia sir phén ting tao phitc xay ra theo phuong trinh:
M + 3R = MR n
Tai thén diém cén bing: [MRy] = x; [M] = C - x; [R] = 3(C - x);
Ap dung dinh ludt tdc dung khd1 lugng cho ciin bang (1) o thi nghiém thir .
MR
Ka= [ )]3 = ] 5 = X = K (C, —X,),[S.(CI ‘x,)]J )
MIRT (C,-x)[3(C,-x)]
Theo dinh ludt hép thu 4nh sdng va dinh luit céng tinh ta cd:
A= eMl.[M]+ EMR‘L[MRI]
(3
=£,L(C, =%, )+ &g L%,
Tirdo ta co: e VO
eyl - Byl
Két hop (2) vi (3) thu duoc : A—elC = 3’Km BnlC A, 4)
wir I Eml S 1 Eyl

Néu tién hanh hai thi nghiém i va k véi ndng do Ru® 8 hop hai két qui theo (4} thu duoc:

!
2w, IC, - A, _|: A, -5, IC, ]:

e C~A, | A, —4IC,
|
- %
puB=| AT8IC Lo
A, —g,IC,

He sé hip thy mol cua phirc Ru(Bpy),®* duoe tinh theo:
A -BA,

=% = iC, (n—B)

Két qud tinh todn dwgc trinh bay trong Bang 8.

)
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Nghién ciru sy tgo phitc cita Futhenium vii 2,2"-bipyrndin biing phuong phdp do quang

Bing 8. HE s hip thu mol cita phirc Ru(Bpy) ;" theo phwong phip Komar

Stt n B ERuy-22"-bipyrihn
Cap 1 0,5000 0,907556 14369,50
Cip2 0.8333 0,961130 14250,65
Cap 3 0.8750 0,966445 14190,83
Cip4 0.8333 0,962633 14452,98
Cap$s 0,8750 0,964327 14060,06
Cip6_ 0,9000 0,975801 14325,54

X Ii théng ké cac két qua thu dugc hé sb hip thu mol cia Ru{Bpy)™ tai =515 nm:

L (1,4275 + 0,0146).10° mol" L.cm’

* Xde djnk hé 56 hdp thu mol theo phuong phip dieimg chudin

Khi xdy dyng dutrng chuin chiing 61 chuan mét day dung dich c6 n(mg dé 2,2°-bipyridin |a
2,5.10° M, ndng d6 Ru® t.hay ddi nir 1 10° M dén 7.10™ M, ndng do KNO, cd dinh 14 0, I M, diéu
chinh tai pH = 7,0 do 4§ hip thu quang cua cic dung dich so vét mrée cdt & & = 515 nm. Két qui cho
o Bang 9.

Bing 9. Suw phyt thude dj hdp thy quang vio rwng a6 Ru”™*
ciia dung dich phivc Ru(Bpy)s”"

| Stt 1 2 3 4 5 6 7
C ..10°M 1,0 2,0 3,0 40 50 6,0 7.0
Ru"
A 0,136 0,289 | 0,427 0,567 0,694 0,855 | 0,993

Xir ii bng phén mém Origin § ta thu dugc phuong trinh d6 hép thu quang phy thudc vao néng dé
cia Ru™:

A=(14179 £ 0,03553.10° C_. (00013 £ 0,0004).

Hé sé hdp thy mol cia phitc theo phuong phép dudng chudn 12 (1,4179 £ 0,0355).10* L.mol* cm”
ph hop véi phueng phip Komar.
3. Két luin

Xac dinh dugc phire giira Ru™ va 2,2’ -blpyrldm 1a phic dom ligan, ti 1& Ru™ VA 2,2-bipyridin
trong phite 12 1:3 & pH trong khoang 6.1 dén 8,2 va pH té1 wu duge chon 1 7,0. Hé s& hip thy mol cia
phirc Ru(Bpy);”" tai budc séng A =515 nm Ia:

(1,4275 ¢ 0,0146).10° Lmol " em .
Phuong twinh duéng chuin bidu didn sy phu thuge d6 hip thu quang ciia phire Ru(Bpy):™* vio
ndng 46 Ru” & pH = 7, budc song A = 515 nm ¢b dang’

A=(14179 £ 0,0355).10°.C_, + (0,0013 £ 0,0004).

A

Do hip thy quang cia phirc Ru(pr);z’ tudn theo dinh tudt Beer trong mdt khodng réng cia nf)ng
46 Ru®
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ABSTRACT

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 1s between 6.1 - 8.2, with a pH of 7.0 being optimal for color
complex formation. The molar absortivity coefficient of Ru(pr);z' is (1.4274 + 0.0146)10° L.mol”.cm™
at a wavelength of 515 nm. The Beer law is obeyed m the lage range which can be used to determine
the content of the Ruthenium.

Keywords: Calor complex, DSSC, spectroscopy method.
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