TAP CHf KHOA HOC DHQG HN, KIITN, X1, n°2 - 1995

NGHIEN CUU CAN BANG PROTON HOA CUA TROPEOLIN
00 TRONG MOI TRUONG MUOI NaCl

Nguyén Tinh Dung - D8 Phi Bing
Dai hoe Su pham - PHQG HN

Tropeolin oo (TPOO), mudi Kali cha axit Diphenynazo ben benzen Sunfonic, con goi 1
Diphenylamin da cam ..., trong lwong phin td 391,5, ¢6 cang thite cdu tao.

TPOO 12 mét trong cdc. chfit chi thi axit-bazo Kinh dién, cé kholng chuyén mu nim trong
vang axit (pH = 1,4 - 3,2) dwoc Miller gidi thigu sau phenolphtalein mot i, dang thuin tign dé
xdc dinh pH biing phwong phdp do mau [1].

Cse tham s can bling [2] clia Tropeolin 0o bao gdm: hiing s6 phin li nhiét dong, cdc gia tri
h¢ s8 hoat dd dang axit HI; va dang bazo In cdn chua duoc nghién cvu [3).

Dya vdo diic tinh mau clia dang axit (dd) v dang bazo (vang da cam) cong nhir dd tan bé cha
dang axit, vigc nghién cifu xdc dinh cdc tham s cin bling cha TP OO dwoc thye hign bing
phuong phdp tric quang, k€ hop voi phuwong phap do do tan [4).

PHUONG PHAP TRAC QUANG:

Néu ki higu dang axit clia chft chi thi 1a :HIn va dung bazo 2 IH, thi trong dung dich nude
¢6 cdc cin h?lng sau:

2H0 & H30" +OH w (1
HIn + H)0 & H30* +InK @
Dai luong bling s§ ciin bling didu kién duoc tinh theo (2) 1a:
In
K =(H;0%)— 3)
Sl

duoc xdc dinh & cdc lrc ion khde nhau duoc thiét 1ip bing mudi tro NuCl; sau dé tién hanh
ngoqi suy v& luc ion 1 = 0 d& xdc dinh hiing s& phan 1i nhigt dong K.

Céc gid tr ndig dd cin biing IIE] V2 [HIn] trang (3) duoc xdc dinh bing phuong phip tric
quang.

Ching t3i da tién hanh do mét do quang Di j ctia dung dich chit chi thi ¢6 nong do C khi ¢6
mit clia HCI ndng do Hi & cée bude séng A trong todn phd hip thu ciia ci hai dang HIn va In
(3j = 430 - 600mm) tt phuong trinh dinh ludt Beer :
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Dij = £a [Hink; 1 + ebj(In}; @

& day eaj, ebj la he sé hip thu phin tr clia dang axit va dang bazo & budce séng 2j, mm ;
1: b¥ day cuvet, cm.

Ta ¢6 thé tinh chinh xdc cde gid i [HIn]; va [I;)i bling phuong phdp binh phrong t6i
thidu [5).

Théng thudng, déi vei cdc chiit chi thi c6 hing s6 phan li rft bé, ta c6 thé xdc dinh voi dd-
chinh xfie cao Sa/ bing cdch do mit dd quang D.x clia dung dich chit chi thi da duwoc axit héa
va do ebj bling cdch do mit do quang clia dung dich chiit chi thi da dwge kibm hoa di d& chuyén
hoan todn v& mdt dang va tinh :

I)a < Dbj
ca =—2L . ehj=L
J ( [¢

Tuy v‘ny do dang axit cdia TP 00 R mdt axit khong yeu nén thye t§ khong thé ddng bign
phép axit héa dé cl\uyen hoan toan chit chi thi v& dang axit dwgc. Ching han, khi thiét 13p néng
dd HCI In thi chi ¢6 thé chuyén dugc c& 90% chil 1t dang bazo (dang khéi nguyén chia chi thi
1a KLn) sang dang axit Hin. Vi viy, ching (0i da dp dung phrong phdp ghn ding lién tyc
nhu sau :

- Do Dbj clia dung dich chdt hi thi trong nudc va tinh chinh xéc by = 22 & wng
I3
bude sing Aj
(3 = 430 - 600mm)
- bo Daj clia dung djch chi thj ndng dp C trong HCI IN va dinh gid gln dung bude 1 gid tr

. Da
(gnj)l =—E—J & cdic bude séng Aj trong khu vire hfip thu cye dai clia dang axit (V) w570
dén 600mm).
Do D'ij clia dung dich chi thj & cde pHi trong khu vyc chuydn mu (& trong dung dich tdn
tai ch hai dang Hln va [l;] vdi 1y 18 hop 1y ) & khu vye At 570 - 600mm’ va tinh nong dd
gln ding budc 1 cha ch hai dang :

DJ

[HIn], = [In]=C-[HIn], )

]

sau d6 st dung gid tri [HIn] va [IE]] d& tinh caj clia dang axit & ce budc séng cdn ki chia
phd hip thy
Dij- eb;[ln],

[Hin],

Vdi (£4); va (Er;)nhin duoc, dp dung (4) d& tinh gid tj ding budc 2: [Hinlp vd {In I
va tiép tuc tinh 1ip theo (6), (5), (4) cho dén khi thu dwoc két qub thda man.

Gi4 trj hoat d§ ctia ion hidronium duoc tinh theo dinh ludit bio toan proton.

(€ajh1 = ©)

[H30%) = Hi - [HIn] + [OH;] = Hi - [HIn]
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Hg s hoat déng fH dugc tinh theo cong thife thue nghigm Debye-HucKell ©
AT !
lgf=——= +Bi (o)
1+BayI
& ddy: 112 lyc ion; ab: 1 cde he s6 thyc nghigm & 30°. BSi véi ndn mudi tro- NaCl :
a=64+05 ;b=0186+0003

PHUONG PHAP PO DO TAN:

Ciin e vao'mdt 6 tinh chfit dic thd nhu @3 néu & phln trén cha TP OO, chc tham s§ cong
bling chia né c6 the xéc dinh duoc biing phwong phdp do do tan, dwa tén viée 1 hop céc cin
biing hda tan v phin li clia chi thi trong dung dich & cdc pH trong khoing chuy&n mau clia chit
chi thj.

Chdng t6i da nghién cifu theo céch nhu sau :

Thém Vi ml dung dich HCI ndng 6 H vdo Vo ml dung dich chft chi thi & dang bazo ndng
d C cho dén khi xufit hign két tha. Trong dung dich c6 céic cin bling sau :

2H,0 = H30% +OH™ w (@)
H30* + In @ H+HO KL B
H30% + In Hind + Hy0 T} ©

Tur céc cin biing trén c6 the c6 hai cch gidi dodn sau:

- Tit can bling (c) rit ra duoc bifu thifc tinh ce gid trj TC clia chi thi ti cdc luc ion I khdc
nhau:

Tt = (H30%) [In] )

& day, (I;] duog xdc dinh 1 phuong phdp tric quang:

(H30%) = [H30%)fjy+ [H30™] = i ———— - C + [In] + [OH ]
3 3071+ [H307] Vi + Vo 1+
LU e &
Vi +Vo
Gid tri hé s8 hoat d f, duoc tinh theo bidu thite:
=1y, (10)

Tt I gid tri ngopi suy clia cde gid tri T v& Iy ion 1= 0

- T hop phrong trinh Kinh ngiém tinh h¢ s hoat d6 dang In ciia chét chi thi ©
AT 5
gt~ = - I + Cl + dI% an

In 1441

vdi (10)

" Asﬁ %
1gTt - = IgTt- CI+dl”? 12)
ST T g
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& day, A = 05161 & 30°c (7]
Néu tién hanh & n lyc ion khéc nhau, ta st ¢6 hé n phuong trinh (12).
Giai hé phuong trinh ndy theo phwong phép binh phwong t§i thidu thi 3 in st xdc dinh droc
fid tri dai leomg Tt va cdc hé s8 C, d va tinh dwoc gid tri hé s& hoat d dang In".
Theo (10) gid trj h¢ s8 hoat dp dang HIn dugc tinh nhu sau :
(| = KK 620 a3

PHAN THUC NGHIEM:
Céc hoa cht ddu duoc Iy t@ loai TKpt va ké tinh lai bing nudc cft 2 Iin. Axit HCI dwoc
:At 1ai va ciin hdn hop ding phi. Tropeolin 0o dang mudi Kali, loai TKpt két tinh lai.
Cfc dung cu thé tinh ding d& do thé tich du dugc chuln héa lai.

Po mit do quang trén mdy SpeKol - Duc. Cic gid tri &g , £b diu duoc xdc dinh cdng
ye fon v2 mdi tredng ion nhu xdc dinh K| va TCy

Nhigt dd dung dich nghién cfu-vh nhigt dd & khu virc méy do ddu dwoc gid & 30° +0,1% .

Két qui xit ly:

Trong bing 1 ¢6 trinh bdy céc két quh do cdc tham s§ cin bliing cha Tropeolin oo trén ndn
NaCl ti lyc ion I = 0,02 dén 2,5

Bing 1:

1 K',(TQ).IO2 PK'[(TQ) K‘,(m).lo2 PK’j(dt) 'r,-Llo7 PTyp | iy fHI,
0,02 2,483 1,6050 ‘2,51 1 1,6003 | 1,2315 6,9101 | 0,7578 | 0,6704
0,03 2,686 1,5709 2,123 1,5650 | 1,2674 6,8962 | 0,7364 | 0,6007
0,04 2,730 1,5638 2,157 : 1,5596 | 1,3572 6,8665 | 0,6876 | 0,5540
0,05 2,990 1,5250 2,802 1,5498 | 1,5550 6,8083 | 0,6002 | 04728
0,07 3,013 1,5211
0,10 3,055 1,5150 3,106 1,5078 | 1,0718 6,7696 | 0,5484 | 0,3921
0,20 3,010 1,5214 3,050 1,5257 | 1,6710 6,7773 | 0,5585 | 0,4067
0,30 2,920 1,5356 2,810 1,5513° | 1,5420 6,8119 | 0,6052 | 0,4784
0,40 2,910 1,5360 2,730 1,5638 1,5680 6,8046 | 0,5952 | 0,4843
0,70 2,660 1,5751 2,540 1,5952 | 1,4995 6,8241 | 0,6224 | 0,5443
1,00 2,351 1,6299 2,164 1,6647 1,3917 | 6,8565 | 0,6706 | 0,6883
1,30 2,202 1,6579 2,128 1,6720 | 1,3828 6,8592 | 0,6749 | 0,7045
1,60 2,161 1,6635 2,087 +1,6805 | 1,2847 6,8912 | 0,7264 | 0,7731
2,0 1,772 1,7520 1,723 1,7637 | 1,1735 6,9281 | 0,7941 1,0237
2,5 " 1300 1,8570 1,281 1,8028 | 1,1052 6,9547 | 0,8444 | 1,0817
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TQ:pK= JIjEOpK‘I (TQ)=1,663+0,029;s* pK =0,0006545

DT: pK= }jm PK{(dt)=1,65940,020;s> pK =0,0001883

o
Py = lim PTUp = 7,030 £ 0,048
T
' Trong bing 1:
& ¢ot 1: Ghi gid trj cdc lyc ion 1

s%p = 00011704 °

& ¢t 2: Cée gm tri hing s8 cin bing dibu kién K 1TQ) tinh t phép do tric quang déi voi

dung dich chéit chi thi & cdc pH Kkhéc nhau.

& bt 3: pKp = ¢ 11gK'(TQ)

& cht 4: Cée gid tri K'l(dt) tinh duoc t phép do do tan.

& cot 5: pK'y(dt) = - 1gK'y(dt)
& cot 6: pTty = - 1lg Tty

& cdt 8: Cdc gid tri h@ s8 hoat dd dang Ip-
& cdt 9: Cde gid tri h@ s8 hoat dd dang HI,

Trén hinh v& 1 ¢6 trinh bay su phu thude dd thj gidta gid tri pK‘I v \/7

(433

Hinh 1

thidu theo phrong trinh tuyén tinh sau:

PO pTe+ b T (15)

D) thi cho thdy rliing trong ch hai
phuong phap trfc quang va do do
tan & khu vyc ion thip trr 0,02 - 0,1
ddu cé sy phy thudc tuyén tinh gita

pK'l v ﬁ theo phuong trinh :

CpKp =pK+adl (14

Do. d6 ¢6 thE st dung (14) d& tinh
gid tri pK (nhiét ddng) theo phuong
phdp binh phwong t8i thitu (BPTT)
va cde sai s8 twong wng [8].

Twong tr, tén hinh 2 ¢6 cho sy
phy thude  dd thi gida gid tri pTty
voi \/7 .

Gid ti pTt (nhidt ddng) duec tinh
theo phuong phap binh phuong t8i

& khu vyc ion thip t I= 0,02 aén 0.1 cde kbt quk tinh todn c6 ghi & cudi bhng 1.

Két qui tinh todn trén blng 1 cho ta hai gid tri pK t& hai phwong phip trfc quang va do du

- tan voi hai gid trj phrong sai twong ng.
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pK (TQ) = 1,663

‘ s;=0,0006545 ; n;=6
PK (d1) = 1,659
701, sp = 0,0001883 : np=5 "
ny, np . S8 gid trj pK trong d6
69 tién hanh ngopi suy & hai phwong
phdp tric quang va do d§ tan. Viéc
6.8 ddnh §iﬂ so sdnh hai phuong sai slz

VA sy theo tieu chulin Fiches [8] va
3 ) : ddnh gid so sdnh hai gid trj pK (TQ)
g 25 0 17 JT V2 pK(dt) theo tiéu chulin Student
[8] cho thfy ching 1A nhing dai
lwong théng k& nim trong mjt tip
toan the . Vi viy c6 thé tich :

Hinh 2:
K - PKTO) + pK() |
2
2 . 12
wapk = SPKERT o ooasan
vapK =SpK .t = 095 . k=10=610"2

Viy: pK = 1,661 £ 0,006
Vige xit ly déi vdi pTt cho ta:
pTt = 7,030 £ 0,048.

KET LUAN

1- Da tién hanh xdc dinh cde gi trj hling s& phin 1i didu kign va tich s6 tan didu kign cha
At chi thj axit-bazor Tropeolin oo bling phrong phép trfc quang va do d tan & cdc lyc ion td
1,02 - 2,5 thiét 1ap bing mudi tro Nacl & 30°.

2- Tt két quh ngoai suy v& lyc in 1 = 0, da tinh todn va xit 1y théng k& thu dwoc cdc gid tri
ihigt ddng trong ng.

pK = 1,661 + 0,006
pTt = 7,030 zQ.043

Trong d6: Gid tri pK duoc tinh td hai phuong phip trfc quang va do d¢ tan, gid tri pTt thu
hrge t phrong phdp do db tan.

3- Pa ddnh gid duoc h@ s6 hoat db dang axit'HIn va dang buzo In” clia PT OO & céc lyc ion
¥ 0,02 - 2,5 trén nén mudi tror Nacl.
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PROTONIZATION OF THE TROPEOLIN OO IN
THE SALT MEDIUM OF THE NACL

Nguyen Tinh Dung - Do Phi Bang
Teachers Traning College, VNU.

By the method of spectrophotometry and solubility the equilibrium parameters of tropeolin oo

are determinated: lhe Ativity cocfficients of the acid from (HIn) and the basic from (In~) the

ditional d

different ionic strengths from 0,02 to 2)5 established by NaCl at 30°C.

(HIn), the conditional solubility products (Tt'ygy) in the

By statistic treatementthe thrmodynamic dissociation constant Kyyp, an slubility product Ti

arc-estimated.



