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Al Cu-PAN Ri#ftfE EDTA %i55.80. 8. 88,8,
8.8 OK . MFEASYMEIE

BHE NKE FZx

(s — B2 R AL 2 EHHD

RE AXEFHAFKT EDTA #E&REHA Cu-PAN SREUHE Ca*t, Ba™,
Mg++’ Al+++, CI+++, Zn++, Fc+++, Pb++, Bi+++, Hg‘H', Cu++ %% pH‘ Zﬁﬁ‘%ﬁ:\‘ﬁﬂ
FR e, IEHETAEESN 1%, BIArT A Cu-PAN RifHE R R W, TR
EEASETHTAERE. HET Cu-PAN KAEIMNERCS 111, REBKECY: rH 2,
1.4 %X 106; pH4, 1.9 X 105; pH 6, 1 X 10%; pH 8, 7.5 X 10%; pH 10, 2.1 X 105,
IRYEX SuEER , B T Cu-PAN SREEENEEH B,

1-(2-pyridylazo )~2—-naphthol #§# PAN, F 1951 4£°8 Liu EFr&B1, HR B
WIh®, 1955 4E Cheng ¥ E MM Cu, Zn, Cd, Ni, Sc BEF#EM, B EDTA #f7F
B TS Y 1956 4E Flaschka &R fifE Fe, Al, Hg, Cu, Ni, Co, Zn, Cd,
Pb, Mn, Mg, Ca A In, Ga EFHMAHEEEREE,FE—E pH £ AHFHEEESIE
B E T RIS B R, ARG, FRA Cu-PAN RiKP!, 1959 4 Pease FEMISK
KEBE T PAN gyt WI/EEE Cheng K Flaschka FTAEHEH,
ElE R AR AFREE B, W E&EENETHE, WET HENASHE
@R EE B, AT Ba & Cr 3MAIE, BET Cu-PAN R EHEFE ;
Bk, SR BRI T FE e RAE B, AE R 05 BR1ETT Thg,

TEEBR

(=) BN RrfER

1 848K : pH 1—2 HCI(IN)-KCI(1N); pH 3—6 HAc(1N)-NaAc(IN); pH 7
HCI(2N )-Na,B,O; (#IFI¥EH); pH 8—10 NH; (J&)-NH,CI(1N),

2. PAN#8RR: 0.1% HEIAM,

3. PR SR R (0.02 M ): REHAFRIUMISA - 1.2708 38, DUER HNO,; (1:1) MikiE
e, BERAEAY , B, FAREKHEEE 17 (HNO; WKE ~0.1N), SuFRINGHE

A2 1962 45 11 B 21 HAkE],
*ORZRHEET RIS —ERR 1959 £ RNRARHESE, 313 7,
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B 2EHL CuSO, - 5H0, BT 1 FHEeE/Ke , A E b e HHErA IR B

4. frift EDTA 3K (0.02M): FREEHHER EDTA ST 1 X 8K,
g, ARSI BB TS Cu-PAN RMEBARE, R H AR E & RSN
0.02073 M %% 0.02070 M, FAEFIGHELHIH 0.010 M #y EDTA (fRAEW, #EHAKRE R
0.01037 M,
(=) MELESER

IRELH) 0.02 M #94& ThEh 3 /Kam (;\zﬁsﬂiﬁ@&‘) 10.00 Z=F, A5 zaji“—'ﬁ pH
il USRI , 3T AT 20% BIbR#E EDTA B, 10—15 BH L8, 5—10 % (1 ZBF20
%) PAN 7R, FIIRHEGI ERE N Al B 6, '

Ca, Mg, Al, Zn, Fe, Pb, Bi, Cu, Hg $hiFmENH pH JEH ., BEEW, 7
FAERFERERE L, BRAKSETUEE B 3,5 HE #ERIFRAEL

Crttt 5 EDTA £ aEAY, R NMEEFEN 88 B EDTA #17F
. B KCr,0; (A, R.) 0.2492 3 38T 10 BFREEE/KFB, 00 1 TR AER
H,0, B ERNEWE NEGERHIE,  REHE N DGR E 10, BE 100

SR B, KB ZIEE, WREETE CrT 1.04 B, WRIN—EE IARE Cr i,

Al 1IN NH,OH {2 pH #1243, AT ER 20% ) 0.01 M F7# EDTA B, &
FIKR BN 30—50 =T, E P 5—10 58, W EEE, M PAN $5R7 5—6 1, 2B
10—15 %7, FSRUESRIE (19 0.01 M) BEZ B AE T AMAKRE MEHER
# 2,1F pH 6 DA LR A, Cr AR B#ERE SRR, :

Fi 2 o T DA 44 P 85 IREE 6 | BT SRR A SR AL B %Jiﬁ%@@eﬁ? (U L3540
SE A BRI RS F/KELRAY 0.02 M MBS . AL SR B EGW 0.2 M &
TR ) BROKBESE (B RIRTHEE R EUE 60-—62% RIS HES, MABIKAH.Y
JG L IA—ERRIRIEEE , £ 5 TSR 1L, FI7KERERY 0.02 M F7KIEHKR) S8
HIEE,

sBid Pb ERA0TEE R R E EBREE SRR & B

B bR BE SRR ILE, 777 A4Sl e s, BPITHERLE 50°C THRM
ELHRE BB 0.4 32, 35T 50 BHA-BI/KR, WL A 500 BIMEEARP, AKX 0.1M
Hg(ClOy), 50.0 ZF, 1&@HIMAREIA, N3, 8 15 5¢h, ikEZIgE, B
B TR iegt g, T4 50 B FE, BUEHK 25.0 =7, A @ SRR b B R, #1E
25 HARER.

BRELFTFEMEE S Reineckate  [Cr(NH;),(SCN),INH, F=L4EITIE, JTIERISLEE
A BG L , AT RSB RE M & &, R RIRBIEEFTEES 0.1 35, W T /KB HARBES
100 ZFF, WML 10 BT, M 1% Reineckate 1k 2 FF, FEKEHHHBTIESES.
FAESRESHRE D I, B 5—6 2THHOKBEIRITIE=R, REM 3—5 EF-REREZIT
W, FE AR CE MR SR, AR IBWE , PR ZA 50 BB, 1 4 Tt Fehling 347 (J
NaOH A KHCH,O, Befil), 1 KII#, Z W 10 78, B A ke, HAAEHERE
Wb Rk, BRESFTEESIURAT AR UTTE , A i = RS EL 7T R E AR EEI R E M & &,

DA & MR Bl E s RS AR 1,
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F2 Cu-PAN THAIE Cr** phftR

a B Cr | & ph # | 0.01037 M | #Zomedng | 0.01024M | mm e | g 0 o=
P (&) (ZFH) [EDTA(EH) (€p) CoH(ZH) | (FR) (FH)
3.5 10.40 5 25.00 10 5.50 10.55 +0.15
3.5 10.40 5 25.00 10 4.95 10.85 +0.45
3.5 5.20 5 12.00 5 2.12 5.38 +0.18
3.5 5.20 5 13.00 5 3.36 5.22 +0.02
3.5 3.12 5 6.00 5 0.16 3.15 +0.03
3.5 3.12 5 6.00 5 0.24 3.11 —0.01
3.5 1.04 5 5.00 5 3.10 1.05 +0.01
3.5 1.04 5 5.00 5 3.12 1.04 0
3.5 0.52 3 2.00 5 1.03 0.53 +0.01
3.5 0.52 | 3 2.00 5 1.02 0.54 +0.02
3.5 0.52 3 2.00 5 1.06 0.52 0
BTy o Eo EL“’[ = +0.08.
E
— -
(=) Cu-PAN $EaMeiiank R8T 09

pH 2—11 i, PAN MIZBIEE AR A B K
Wl 2 79 470 BHOK ; Cu-PAN #RAWRORM A8 Mk o7
KB 550 BEOK 1AW RIERMER pH E LT+
Em(E 1), Hk,fE pH 2—11 &, PAN FREJBTH 45
R EEREK pH FRIM%k % & #; Cu-PAN &4
Wi pH 2—11 B RA—FLE. 7EXEE pH ERRA
A A PAN £ Cu HEATRE.

Cu-PAN #AWMTREFEEM Job BIRILEIEE:
B, HaEE: pH 2 B 1.4 X 10°% pH 4 1.9 X 10%;

0.3

af

! !

pH 6 H 1 X 10°; pH 8 3} 7.5 X 10%; pH 10 H 2.1 X 10°, 49 440;;;*5” %60 600

Cu: PAN H 1:1, Bl 1 Cu-PAN Z.EEHeiWR it

& ]
1. Cu-PAN HMT&EHEBRT &R E S ITREOR, B
10* < Kco—ran < KcuEDTA
MBI 0.1 M Cu*t 5 0.1 M EDTA #EFE, £ pH 3—5 B, pKouwran = 1 BISIE
G E R pCu EIKIEEZA (pCu 4.3—15.8). Bk, Al PAN f&#E7RAK, T
H EDTA E#HE Co**, REEEERSFTTAFNEEZA,
2. B4 Schwarzenbach Xt& /@i Rl EAEEMIHFEFEY,

B _ [FY - 100
HwrREAE S % [F], 1+ [MI(Ku

.IHJMZ [M] %ﬁ%%k‘iﬁ% [CU++], (KI)H %E—i@%*ﬁ@ Kcu—pan. T':E




440 % 2 & Ei 10 &

Cu*?t 4+ PAN == Cu-PAN
# #®

F 50% HITEESEBERIER, AIE pH 2—10 EEREAN, Cu™ HIRERHN
107 —107°M X[, #% M PAN J9#5RHl, 1L pH 2—10 A1, 8 Cu** HENE, ABEHN
He A5 B PR HERA Y,

3. fF Cu-PAN %ﬁ#‘)‘ﬁ EDTA {HEELBEFH,%3 Kue—sora KT Kcu—rpra, Al
EHETEE; % Kue-sora B/RN (AFE Ba**, Ca™, Mg** &ayiFIirh), Cu™™ HE
Ba-EDTA iy EDTA BERMARKREREE SHPENTTEE, WA pH 10 &,
Kcu—ran 1 10° DL B EEFEN £ M—ERmA, AESEKAN, Cu™ i85 PAN
YERTIE Ba™* SERECAERENES, AT B W EFEGIRIKILALER T B
B, R A 2 R,

4. B Cu™ DIARHABES T Zott, Hg*t, BiYYT R PbYY HEIFEES PAN #%
&, 1B PAN MIEIGRIEBTHRE RN, IR A& TR EE Rk, BT PAN
A AfE EDTA TEHEEE XL R 091577, T A RIREGE 3),

3 BEEESEBRALE

# ¥ oW e JA Cu* [ o2 %
97.38 100.0
98.45 99.5
Zn 98.40 100.0 99.80
96.35 100.0
97.38 100.5
97.59 99.74
‘ 97.47 99.56
Bi 99.64
97.47 99.93
97.45 99.74

BT EER, Cu-PAN RFFH 1EH&BIFA RN G BHETRA, BfEERR pH
KL, FERA YR DA BB E —FE T, 40 Fet* F1 Catt &,
& ]
1. EFART EDTA KA BT Cu-PAN REMIETFRI NG ESML, HHER
ERERRIRE G, BETBES B, QIEHERERE 1% UK,
2. 23T F Cu-PAN R EMEEILAH B, HSIH TR, MENTHR2E
A £0.08 BrE, KRR T HRH PR RAHS ),
3. | Cu~PAN R#GE Batt B HHSEE T #ERH 48 A IEMF,
4. BIET Cu-PAN #EA WK BB ERE, ¥ Cu-PAN RHHMEA B BHETHE:
1AL T ERARRLE, .
[B] FXTreRm hEE—EEEHE ROV LRI ST, 1959 FARLIE 124
B4 1960, 1961 PHAEREME 4B I3k 52 B,
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DETERMINATION OF Ca**, Ba**, Mg**, Al***, Cr***, Zn**, Fe***,

Pb**, Bi***, Hg**, Cu** BY EDTA TITRATION
USING Cu-PAN SYSTEM

1-(2-Be BB ) 2- KBS AR AR B, 2 E 5,

Lu Ming-uieN, Liv Ta-cuun anp Cuing Tze-uine
(Department of Analytical Chemistry, Faculty of Pharmacy, The First Medical College of Shanghai)

ABsTRACT

The application of Cu-Pan system EDTA titration of some cations was reinves-
tigated systematically. The influence of various factors such as pH, temperature, quantity
of indicator used, was studied in some detail. The stability constants of Cu-PAN com-
plex were found to be 1.4 X 10% at pH 2; 1.9X 105, at pH 4; 1X10? at pH 6; 7.5X 10,
at pH 8; and 2.1X10° at pH 10. Based upon the above observations an improved me-
thod was suggested as follows:

Dissolve a certain amount of salt sample in distilled water or dilute hydrochloric
acid to make a solution of about 0.02 M. in concentration. Pipette 10 ml. of this solu-
tion accurately into a beaker. Add 5ml. of acetate buffer or other suitable buffer as
required for the specified sample. About 20% excess of standard disodium EDTA
solution is added and then 10—15 ml. of alcohol. Titrate with 0.02 M. standard Cut™
solution until the color of the solution changes from yellow to orange red, using 5—10
drops of 0.1% of methanolic solution of PAN as indicator.

The method gave a more distinct end point in determination of Ba™+ and Crt++
in comparison with the method using Eriochrome black T as indicator.





