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Polarographic Method of Quantitative Determination
of Zinc in Phosphate Rocks

Kiyoshi Kaneshima

Chemistry Department, Division of Science and
Arts, University of the Ryukyus

This paper deals with the quantitative determination of zinc in phosphate rocks
by means of polarography. Analysis were performed in cases of calcium phosphate
rock and iron and aluminium phosphate rock in the following ways:

1) On the analysis of calcium phosphate rock

A sample of one gram was treated with conc. HCl. After separating SiO,, filtrate
was evaporated to near dryness, and then it was dissolved to 100ml with water.
Then, without adding gelatine, the polarograph of the zinc was recorded.

2) On the analysis of iron and aluminium phosphate rock

A sample of 1 or 2 gram was treated with conc, HCl. After separating SiO,, the
filtrate was evaporated to dryness. The residue, after being adjusted to 2N HCI,
was introduced to anion exchange resin (Amberlite IRA-400) column, and by eluting
the resin with 50ml of 2N-HCIl, iron was separated out. Next, the eluent was
changed to 40 ml of water to elute the zinc. The elution was diluted in exactly 50
ml. Then ten ml of the elution was taken out and put into 20 ml mess flask, where
it was mixed with 2N NHCI-NHOH, which contains 0.02% of gelatine, to 20 ml. The
polarograph of the zinc was recorded. These methods seem to be the simplest and
fastest for the quantitative determination of a small amount of zinc in phosphate rocks.
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BADOEBEY L T HEOEKIFEOBECTHIUBROHESFC OWTHEB=RKEERT L LI
EUETE L BB S ATRS L L. BBEO —20BAR T TR L. ToBERC 2w T
BETSH.

§ 5 B
H—Fr S5 7OEBIEERSNVEERETER-Fr /7 7RP-28EHA L. EEIX
Fig.1 D@V Th 5. HTEBIEBKP~KEREE 1.53mg/sec DL DOXEA L. ERHE
13.25°+0.1°C Bl 30°+£0.1°C & LC{EA LY. PH 3R ERAMTER/pH % EHR L CHIE
L.

§ = 3
Wi48ix Baker's ® A.C.S.Standard M L. EE7vE=v & - BAEY — £ 3 HH
B ER L. 7vE= 7 KEEBBERLUCER L. BBEAKIXY » —Hihx @0
PR OTHER Lic. ST » MRS Y RIBEMCERe LORRTRILL THRAL
fo.

§ XBRERRUER

I BB=RREFIRSETIBEEORE

I, 1. BERBIEBEORS
WEADHE—~F /5 A% 2 b L &k WAMREIIIEE: LTHEAINS O CTHEAT OHES
HERTHE, BEAFCAB NS BEORKAEAR & KE L CEEREKOWBY LT 5,

Fig. 1 S=tup of equipmeant for zinc determination
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COBRWRPIMELET Z LA ELOLNDDTIhERE LT, REIBBRERZERT
WELTHMBE LDHRD BT L RRE LD TRELKEMITERL AR 7 5 A2RARE
NIDERY PRTC—EBSORHE L 100ml FBBMEFKE LTlg XVIERVL LTEE
NS DEDS DORBEE Y chic—F B O M 10.34mg 2T 100ml & L, & DB
L9 10ml %&by ohic 1 BEBAREY — FR00.01%€ 5 F Ve 4tr g 10ml 2z <20
ml &L, ZheBEfRCANKET A% 105HE CEFESEEVELE—Fr 7T 6k LD
7o, EER#FIZ Tab.1 RN Fig. 2 @Y TH 5.

0.5g Ll L DBME=FIK & RK TRl

Y& b Pt 4 . Tab.1. Relationship between wave height of
f‘@ ﬁﬁﬁéﬁf]ﬂ{ﬁ‘b&i%j ERCRI S]] Zn and amount of Cag(PQ,); in the
BERAER ORE SR D b . tartarate supporting electrolyte Te-
*1 @iﬁﬁ%mﬁéﬁmﬁf’@fEW@% mp 25°40.1°C Current range 20z A
BRI K G L TS O EZ R oo | Zotrmg/z00m | Wave height
LCE D BB M AN RRBAR & 31 - 10. 34 33.6
HUEELTEDOBRENFL Lic o 2033 0. 0502 10. 34 33.2.
HEHRNA. CDRERH S BEE OB AT 0.2007 10.34 31.8
Bl 4 A7 . - 0.5018 10.34 28.4
& KRR AT S 2 L2 fTs 1.0037 10. 34 22.6

PORIEZTHEERD X L LTl
Lr@DdLIB.

[, 2. fk7ve=vr—7ve=75%
BT vE=v a—T7vE=7KOKE
BREROKE -5 m /5 Ak B L E L
ERINE L DTH O NRAFIHH,ES
BRI X8 L DHBIME S B2, e
LAIK, BUISKENHIET B L BEEE KR
RS, KERLBS OWIBIR OB A
TH. KBS O X BBRILIEC L 5
BEOHKUFARIED LT L MBRT
WAHETHD (8) DTZDHADBEBIR
WOV THRE L Thic. REHIRIC
AL L AR L CHB=EKD 1 g
% 100ml K &HTHERCHHRSY 1 mg X
D 8mg EHAROIEHELY D OBWS
BEE 2 DRBIOmI% D 2 N#ifb7 v & = v a—7 v & = 7 /kx## 10ml %% 20ml &
LREREES TR, ZOKRE Tab 27T, ‘ o

Tab.2 KHILADRICTE RBE & BETHAILA, L ZOBAHEHAOEEY LB I\
Fbbho. I50HNL ZORBROBBAR OWEC X b THSEILEET = L NS LR
2. XBABRATCREBVBOGBL Y EHTHLOTH D S bR EE BT Hm
THELUBT 20T, RO AL X 5L 5D, BWRETFOTADH~F v /7 73
RIZEBCRCTIBABROGYRECTCELT vV E=y a—T v e =T KOXHER FH
THZLRITHEY LEET 5.

ww uz jo 1ySroy sAem

25

0.2mg  0.6mg 1.0mg
Amount of Cazg(POy)2

Fig. 2 Effect of Calcium tartarate
precipition on Zn wave height
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© Tab.2. Effect of Cag(PO,); precipitation

on Zn wave in NH,CI-NH,OH
supporting electrolyte Temp. 30°

. . =+0.1C
Cag(PO, )2 Zn Wave height

g/200ml mg/200ml mm.

1. 000 1.0 2.6
1.000 3.0 6.2

1. 000 4.0 10.0

1. 000 5.0 5.6

© 1.000 8.0 8.2

I, 3-1. EA®MAK

U EDERIC X v BB=RIKEZERS & T 58
BARTHEAOE - /7 7HERIDERBCRT
L EOBBS CRIK S ME 2 ST L RG L TE
Ex T OT—RCHACON D EAEE, HLT
VE=Y A—TVE=TK, RIBEEHB—ELT
VE=Y A—TVE=TKEOTEENTEY
LDOTHAHZ &M, FSF, IWRSIEYK
AHHHADOERCNT, KOHEBBRES% 7

VE=7KCHMUCPH A 3 ~4 & LCHbER—EL7 v e=v s%EE L LTEROER
CRFRERYECZ ErBELTWS (9). BEREBBREN D HIBEOEEREOLL LY

FUR L CHIE DR Th 5 BB =AIK & i
TUFELTEDE s KHEH L LTHVAHELR
FHll. LEEEOBE, hiy TRLELE
EBmORBRET Do AREEE LRI B L
B L THER CHOUE UERA IR LI
R D REHERE R R < 7o I RN < 7e0
THRTENC 3\ % A3 B RIS T D7 B 7R B K &
LY Lbithy o B — AR D CEMR

Tab.3. Relationship between amount of
Zn and diffusion current in Ca,
(PO,)~HC1 supporting electro-
lyte Temp 30°%0.1°C current

weds

BB BT ET 2 B A I ITE /0. 1~0.7%

HETH%.

range 204A
Cag(PO,): Zn i wave height
g/100ml mg/100ml l mm
1.000 1o | 8.8
1.000 3.0 25.6
1. 000 4.0 33.6
1. 000 5.0 42.4

1.000 8.0 68.0

OHEFEEEFTHOT (A1) #HH

70 TTEEDPEEE DD 1 g DRFK
HHETROME D MLE L TI00ml & L
60 fo. ZOBPEWO PH 3T ER
e sof CHRIE D RLE0~1.75T 0.
g ol I, 3-2. HHFDBE LEH
o L DA
; 30t 1 g DEB=RIKAIND g%
£ xR LDHRS 1T g%
20 B & oI R < & T
0t TRTKE I 2 CTE@E L 100
ml LL7cbDuxZRELLID
0 A

Img 2 3 4 5

Fig. 3 Amount of Zn mg/100ml

Calibration curve

CHERDEE L EEIZR HBAILT V5.

7 8 FRCOEPOWE & Wi & ORI
% Tab.3 XU Fig. 3 C#ifFt:.
Tab.3 RV Fig.3ICR%X5

I, 3-3. BHOFEECHTHIEHA F v OBE
BEEERKEERS LT 5BREFCIVRRAS#EY EFT 5O CHHADIMERC W4T 5
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$#5g (D) 1+ voBB REL Tab. 4. Effect of Iron on wave height of Zn
fo. ¥EEMRE OEBRBAKITATIR 1g/100ml Cag(PQ,)2-HCl1 support without gelatine

N . Temp. 25°+0.1°C current range 20uA
DB B 1g/100ml i R b 8 (1D Cag(POy)2 Fes+ ,Znz+ Zn
AF v e LTEABEYES EFRNHOD g/100ml mg/100ml mg/100ml | wave height
I h Fe ¥ LT 36mg &% 4« Rot 1..000 0.0 4.012 33.8
SHEY ORI 5 EEAR S T 1. 000 2.4 4.012 33.8

; % 4.012mg/100ml & —5Ei 1. 000 12.0 4.012 33.8
DIREEN. 4.012mg/100m - 1.000 24.0 4.012 32.8
L. 1.000 36.0 4.012 31.8

EEERY Tab. 4THBIT 5.
Tab. 4 KR X3CHEDOEHFEND WL ZFREHROBETHELIRC1AEOSHELHINT
% LBlb Fe % 24mg o LA LR 7% LRTBERO (D) 1 4+ v ORTLOIDERDOEE D
L ETTH LB DLNE. —BRCHTBEEYEOLBOXFIERERYEOERREY
ETIE5HITIIALNTHA1LD). OB OB O DT OWE AT IE
HCRBEY R LR L) By, RUSEBB=RKY ER5 & LIBIRER#&S 2 L T2
BANBEFNRUTTHAOTHBER 1 g% L VEMLTI00m] & L & i13#912mg/100m] &
EUT L) SSEROBCS MEREUA DR BEOYDOBEHBIFARALEVLDO LBDLR
5.

[, 3-4. XEHEREOHBPOWECRIETTHE

WEESRK Y ERS LT 5 BRAIEBSCERSNETHD1UOMCERSKEL S Fy

St bEBCLE L CHERS YA LCHLTLABB=EFEKE LT—ERELRLRV. Th

CHEE L LCOEBBEROBELENELLNSOTHAEREF L. Aio@EI LE L

ERBAIR Y ST %E Cay(POD: £ LT1g £ 10.05g 82N ENROEAK100ml D £ 2
77 A2 RMH FRCHEHY —EEHNH10. 34mg

Tab.5. Relationship between amount

of Cay(P0,), and wave height SO LV ETFVEMZTICER L. ERE

of Zn Temp. 25°%0.1°C B Tab. 50w
CorPol | maropmt | " eame R S DUE DRI L2 250 C BT
0. 0502 10.34 99.6 B O EIRYE T T B AREL LORE
0. 2007 10.34 95.2 i L BEER—EDEY & Y ZOREILEE K
0.5018 10.34 9.8 BN B I O 50 fEHIUTHRV 2 ShTW5
1087 |7 1034 8.6 (12). Tab.51C%5 & 3 CHERK OB 0.5g

X b 1g/100ml DEEEZ LI % LTS 10. 34mg/100ml &4 DR $ 221, 2mm OB(LTHED T
ANE . B RBTE TR B O S RD S b O LIHI80% M OB FIK & 4 AT
5 R AL 0.1~0.7% T 1.0~7. 0mg/100ml & El% 0.1X107*~1.0X10"° mol &4 /x5 DT
WEREKYERD LT OBBEEOBAREC ORI L LEETS.

I, 3-5. BAIHEH L 7 7 VIRMOEE

@k%ﬁﬂkbfﬁ7%/mﬁ%m<ﬁméﬂfh6%%Aklouiﬁﬁﬁkﬁﬁbﬁﬁ%
B 22 rE/MLRTWAH3). ZOFERRTLT FVORMC LD HEORBCEEY R
EF BRI Lic. NI EBBEIK % Ca(PO,), & LT0.7g HHHi28mg #100ml - Sis
ﬁ&kc7%/k%itu%Ombow%@%ﬁSEEOFﬁ%O<D%%Lt HE®EY Tab.
(7
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Tab. 6 KALBNAHBH LT FV Tab. 6. Effect of gelatine on-wave height of Zn

I X RO EILIHA L0.02 0.7g/100ml Cag(PO,):~HCl supporting

o4z JZ N electrolyte Temp. 25°+0.1°C

%II8 % LEVICBUIHATLE S - Cag(POy): Zn - Gelatine wave height

IO RERPELYRIETTENH g/100ml mg/100ml % mm.

L Thad, Thik ZDRFELCEKR 0.700 2.8 - 23.8

UL el B N B L B
= . . . .

HERmOLNL. 0.700 2.8 0.01 9.4

I, 4. % & 0.700 2.8 0.02 -

MRS 1 g 2D EREMAEEC Lo THR LERYHRET 5 d BRICEL TR
DR E W LSBORIER % 0 2 NSRS LSBT 5. R AREEL ¥
TR L CHRB R R 5 73T R R LIk &0 2 T L100ml d 2 A7 7 AaRBLEL
B ECHD . HOBRO—FAEMECHD +HRIKRLB LKL -T2 77 2%]D
REBLOTHHOELYRDS.

I, 5. EBREEOHH

DA EBEBEAIK S T & Lic O @ 2 &b e Re Licss, & (1D Sx&onah LicH
BEFRKEYERS & L BEEOEERICOWTAFEX BV THMET, F7 Vv ilE
X DHESPHE L 2N 7veE=y A~7 v E=TKEXHFRL L TE-F RS F 7ETE
BLESBRLEBL AL, FOKEEY Tab. 7 ©RT.

Tab. 7. Determination of Zn in phosphate rocks

Author’s method Dithizone extract method
No. -:AF‘I«:S(?)S | ?e?gpﬁi cor?trclent % fn?er?gpﬁ? cox%tr:-:nt % difference
(%) (g) (mg) | (=) (mg) (%)
2. 2.27 1.0020 4.30 0.429 0.3016 1.35 0. 445 — 0.016
6. 2.25 1.006 4.26 0. 425 0.2501 1.05 0.419 + 0.006
5. 10.95 1.0181 1.65 0.162 0.5034 0.80 0.158 + 0.004
3. 23.03 1. 0006 0.95 0.094 1. 0026 1.00 0.099 — 0.005

Tab. 7 ©RBHML MHEOKERLEL —H LB FET2HOMURDIHELEET 5.

TSBERE T 2 ERS & T IMMBOBRE

I, 1. 81 4~ DkEE

CRERR BB EIR X ERS LT 5 BREOBAIHKS P BHOERITIT SR EE
¥ xlehotent, BEBEELYERS LT HBEACIEN NS ORIV RELGEFRY
KL ERECTCERLXT ) BIAEABEEY BV VBXL EERTRL S, &KO
Bkt 2 HEN S BN — BT TW5 L5 R HENb@§E 7 v =7 KTHERELDS
BT R 3EI0IC & 0 R b C Do EEYETHICHE VTS OB S Y (14) (5,
COHETCEERELCHEBRYERT ABEALHOBMENLETHS. RIUKRIGA + v Lk
HEr WU CREBPEYCE L= — T —EBCHEB L TRELCBHEBC VIV ER—-F
B/ IETERTAHECOVTHRELTWS (16), Z0HEkd=—7 A —EBTHLHE
T+ A EEIREY LE LT 5. HRESBEAEROEHOERTIE A 4+ v mEigy VT &dAD
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kﬁ%oﬁmkﬁﬂtﬁ%&%ﬁm% an oTEELZ @ﬁ%&%lﬁﬁ*ﬂ?@&&ﬁ&%f?
2 DORFIALTHI.

I, 2. a1+ vacliife X 58, HEBOHH

Bt A v ARz 7 v -3 4 b IRA-400 (80~1004 ¥ =) % 25ml €= vy b O L
BYok LD OB, 57 A0BRE1ImER llemCHIR/ LA, BEBLLTE=2LVy b O
HHRI 200ml D5 Wb 7 2B THEE L. BIRAEOEBROKEILT MY v ABKY
THEH L TRIEE TR 2 N#EE 100m] % Vv Ciifisa Cl T L L. 2N $EE 100ml
gk (1) 22mg Féh 4 mg S LEWS0m] % 152 ClL B A A v i IR it Lk 2 N#RER40
ml Z 0. Sml/min CEB I CTHEEHER 2 KT 2 7BEBKT0ml #HLE&7 5 7 ¥ 2 v10ml
CDOWTHEEF 4> 7 VBB X5 EETHEFILELT v 2=y 2—7 v =7 KIFETH
—I R 7 7HECIDOTCERL. Z0#RY Fig. 4 w7,

: " B a‘-m: 7
Po (M) zn(l)

2.5 b — i

20 ==

JwQL/8W ‘uoijeIjuadU)

1.5 9

RS

2 4 6 8 10 12 14
Fraction No. (1fraction=10ml)
Fig. 4 Elution curve of Fe (III) and Zn (II)by 2N HCI &H.0

0.5

RCRIND X R LTHEOSHIT - DIEE R TIZ80ml @ 2 N EEERAE TR HES
ERWLNTHS. K HEHOSEIXNTHRLBHEMOIOT, $% 25mg/100ml 4
fit =7 IK %0. 5g/100m] T A% 4mg/100ml % 4¥r 2 NEEE100m] B &8 D FTEE» 7 A BLT
2 Nk 50ml %3 Lg% /8 L%k 70ml %3 L CHA EIR L TR, @EERE 2 N&lt
TYESYA—TVESTRKIFEEACA - T 8 /5 7HRC LD EELTHIHER. Hd. 05
mg HEEL. _oﬁkﬁ4¢/imﬁ%%mhT%tﬁ%@%%bﬁﬁtﬁﬁk&EOﬁ%
T Xk, BEErgopiEY R LTHBOE-F r /T 7k XD EEIHKRIHF IO
DTZOHEZEEORCOWTERTHIC.

I, 3. # fE _ , o
WL % XS & LR E L BIEIK 2 £ LT 5 BREAC B CHERO SRR
W, ERTRENIEA S S Mo A EROERTIIHMA R . K1 g BUL 2 g 2
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BLEKEZMZERC LR 0T T BB YBRETHLOEREEA L BCERY VBN LE
e LOEBRY SO LCBRCR YR ETIZ L A L RREREE L) 2 2 N#ERE100ml %0 2
BRELDEFDE \ Cl e + vl (7 3—54 b IRA-400) %5&L#%50ml © 2 N
EE TR L THEREKRECKIOM] CHEBR L B 2 R L EHET 5 R BERER #50ml © 2 2 7
FAIRLWHEVBTRELSERETHD> ALY I0mIWMOEL2NELTVE=Y 4—7
vV E=7KD0.02%€ 5 F ¥ 2 ELERF10m] i IF L< 20ml & Ltho—if BRMHC L 0
10 RIKELX B U —0.8~—1.4Volt MDA —F v 75 s O REBILHEF L RD 5.

I, 4. EEREBtOSH

ORI CEERBCR O LB RE R LFF Vv gEk7ve=v 24—
TYE=TKEFETCE-Fr /I 7ETERLAER LB L TARL, Z0/KRY Tab.8 &
w7

Tab. 8. Determination of Zn in phosphate rocks

Author’s method Dithizone extract method
No. ;aer?gpﬁ? cor%tr;:nt % slef‘er?gplll‘t3 cor%aent % difference
(g) | (mg) (g) (mg) (%)
3. 1. 0007 0.95 0.094 1. 0026 1.00 0.099 — 0.005
5. 1. 0006 1.65 0.164 0.5034 0.80 0.158 + 0.006
9B—4. | 1.0074 1.00 0.099 1.0048 1.08 0.107 — 0.008

Tab. 8 CHBBAFELFFVvHELZI—~HKLTE) ZoFEREELTEVE
BLBETS.

§ & B

BREHROER Y X~ 7 v /7 7HECERT DBBBMERK LIRS L LEBREDSE, %5
DY FDPENFAA E T WEHIRB Y BT U THB YR AR YR LTSRS B L
BWTETFVEMATEER—T R 77 A WMAER IO TRIFRERVBSNS. HOBLE
BOYBILBBERKETEOHELRO EAOBEROBHETEA LHEOLEEYAO. i
KIMHHFE 7 F v OEIMIFEHBC R I LB Y RIETOTTREMTHS. BWHEEHL-» TR
LUICHREDOSHER X CTAE L CTEEBYRVW AR RREEE LD 2 NERBCEL LE
A FVARBEIE (7714 FIRA-400) 2 BL T2 NEBTHRVEYR THRKCHEH 2T

DL TEET v E=v a—T7 v 2=7KXFETH - T » /7 A MBI X O THRIF

HHERIMELRD. COHERHCCERETOERYERT BT Lo THFNRE TR
IhsrdboLBETS.
BHCHOW RN LT Wi EERE, KELER, ROTEELECE KT 5.
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