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Chong Ihn Choi: The effect on the Rf value by the number of thiocyanate

radical in various thiocyanate ammine chromium complex salts

Various thiocyanatoammine chromium complex salts are prepared by the
known methods and the Rf. value of these complex salts are determined
by four developers. These four developers were used in the paper chrmato-
graphical work of cobalt complex salts by Yamamoto in 1954. It was also
found that the developer A (CH4OH, acetone, NH,OH) gave best results
of these four developers and the decending development gave better results
than ascending development in this experiment.

In the case of decending development using developer A, it is found that
the Rf. value is increased with the number of thiocyanate radical.

The reason of this curious results can be explained that the thiocyanate
radical in the complex ion is more active for the organic solvent than ammine
radical. Shifting of electrons to the central metal and the charge of the
complex ion can also effect to the Rf. value but much questions are remained
for the explanation of the above curious phenomenon.

Separation of mixed sample is also studied for various mixture of the above
complex salts. In the case of the mixture of hexammine and diammine complex
salt, the clear separation is possible but in almost all other mixed sample,
the results are not clear.

Therefore it can be said that the results of this work can be used in the
qualitative analysis of the individual complex salts, except the mixed sample

of hexammine and diammine complex salts.
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Table I. Samples

Sample No. Chemical formular Chemical name
1 [Cr(NH3))(NOy)s Hexamminechrom( [ )nitrate
2 [(Cr(NH3)sSCNJ(NO3), Thiocyanatopentamminechrom( | )nitrate
3 [Cr(NH3)(SCN),INO, Dithiocyanatotetrammine chrom( J Dnitrate
4 Cr(NH3)3(SCN); Trithiocyanatotriammine Chrom( ) )nitrate

[93]

NH,[(Cr(NH;),(SCN),JH,0  Ammoniumtetrathiocyanato diammine Chromate
(NHg)3(Cr(SCN)eJ « 4H,O Ammonium hexathiocyanato Chromate

%3] Motz Z2 Fstel Cr(OH), & MEAA MBSl Cr0, 24 Cre EESn = ik
{&E_i e] = Volhard iz 0 2 SCN -2 48319 o}

1. Hexammine Chromium J] Nitrate o] #li%

Jorgensen, S.N. [R&] Hrk® @] {katod Bzt ok B K,CryOell alcohol & fngts C-
HCl & HEmstel InR®R @S Ligroin 0.2 93 Zn & jnste] 1650 fnssl = %1% NHC,
(NH©.SO,, NH,OH ¢ BE&¥]KE st FeSO,(NH,),S0,24 H,0 & 3ok #usal v
i alcohol, ether & =+ pEMgsle] & PLIE-S o HMAl7lz NH,OH, H,0, & fn3le] &
€ A A WEstx CHNO; & #Einstd hBAAA =Hedd. AR SFfR:
&3 2, Cr 15.6%(15.29%), NHs 29.7%(30.04%) {H $EHA T Eiaa gy,

2. Thiocyanatopentammine Chromium ]| nitrate o] $YiE5x:

A. Werner U.J. Halban 52 Hi: el #k3te wkE9 =t Bl Chloropentammine Chromium
[ Chloride (Cr(NH3)sClJClell KSCN - fusted st EEF B3l BsAAA
42 B (Cr(NH)sSCNI(SCN) & JEESH o] phlke) k¥l KNO; e st
TREBAIAA 2+E4 ). 714 #E3EE Chloropentammine Chromium J Chloride & Cr(INH,),
(NOz)se2 B wlegerl o2 8k ohgat 2ot Bl Cr(NH3)e(NOp)s & kel #5874
7 A& CHCl- stz ngEhios ke 2 o

LI 5}t zroldle] 3.8 Thiocyanatopentammine Chromium J[ nitrate o] S#iEERE o}-o-5)
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Ze}. Cr 15.98% (16.3%) NH; 27.2%(26.6%), SCN 17.8%(18.2%) {El #EMlANE i
Bl

3. Thiocyanatotetrammine Chromium F Nitrate o] S 5%

Tilgner, M.u. Pfeiffer, P f£9] #g:® o 2 w-59lch. Bl [Cr(NH,)CIClel KSCN E# <
YERAIAA g (Cr(NH3)sSCNI(SCN),& NH, 57t glol s} 74x] 130-140°C 2 jm#ist
= AR B2 e BES S0l WA A Q- Mol KNO; & fnshel MLkl A4
SFEY . AHHER; Cr17.18%(17.4%) NH, 22.4(22.8%) SCN 38.29%(38.9%), i 453K
At BRaEd.

4. Trithiocyanatotriammine Chromium J o] #Yig5 /1%

Werner KMol k8t ukS k. B Chloropentammine Chromium J Chloride -&- KSCN
TEFIAIAA @& (Cr(NH;)sSCNI(SCN), & 130-140°C 2 j#iydted NH; 57k glel el ol =
B BBoR PNt FMYE KRESe e PR Cr 18.3%(18.77%, NHs
18.1%(18.4%), SCN 61.9%(62.8%) {H #FHliN+ BHSEY.

5. Ammoniumtetrathiocyanatodiammine Chromate 9] $g5 515

Reinecke 9] ik o g Hligelql o},

E) NH,SCN & 140-150°C 2 fp#hslz (NH,), Cr,0; & 484 st desicator el A ¥y
HA A o BEEst e o] Erhd] Y 4 Sy % BEIRNES 2 BKE BEHAD S O
EHE Cr14.5%(14.6%) NH;14.3%(14.6%) SCN 65.7%/(65.6%)

12 E e BEHEEd.

6. Ammonium hexathiocyanato chromate o] #7515

Roesler Fgi: 10 {&5ted =l5-9lch. B NH,SCN ¢} Chromium Alum ] #REAKEKS 2
BERS st alcohol = HERAAA w159 . SRS Cr 9.79% (9.87) NH;39.58%
(9.69%) SCN 65.3%(66.1%)

2 FNE BaaEd

Table II. Developers

D;:\}el;bér” 7 - 7 éonstituent
A methanol. aceton, 28% NH,OH 7:2,5:1 (Volume ratio)
B methanol, aceton, HAc, 7:2:1 ( " )
C Benzene, methanol, aceton, HAc 8:3.5:1.5:1( #» )
b ethanol, glycerin 8:1 ( w )

BE B &

EER 2= Table[ 9} 22 |AZ20] AT 4 el #ARQoR A7A @R A
wigs HERE-S ARt A glycerin & WHFE 2 2 FHAS

filter paper *= Whatman No 3, iE 2cm »]2] 35cm 9 Zeo| A At

MUEES —iho 2 B 6em o] o) Sample FH(HFVKAH) L2 E&5 HAY A
o2 e a £ EBEMY Hild WY Biez LR TH Moz REEAZAG.
Table [ol A 2E vls} o] [EEIMI A o) TRkl k3 AAA 713 MEZAL BRE
Qome ApkS @it RARKY SBMERST S5t oldE & sample o HFIKIERK
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Table I, Value of Rate of flow (X 100)

A B C D
S Medliod - -
ascending decending ascending decending ascending decending ascending descending

Sample No. ™~

I . 0-3 0-6.3 0-2.2 0-3.5 0-2.5 0-3.1 0-3.6 0-3.7
© (3.8 O (1.5) ) 1.9) (0 .9

I 6.1-16.5 5.9-17.2 6.0-15.2 6.1-19.7 7.8-19.2 8.0-20.0  6-38.2  7-40.5
(13.5)  (15.8) (13.4) -~ Q7.D (10.5)  (11.4)  (35.8)  (38.8)

I 11.2-25.6 15.5-29.7 36.7-45.2 39.1-50.3  5.1-6-6  5.2-6.8 27.5-36.7 32.5-41.2
(20.5)  (25.3) (40.6) 45.4)  (6.05)  (6.45)  (35.9) (40.4)

¥ 39.3-49.2 59.5-65.2 66.7-75.6 69.5-80.1 37.8-47.1 43.3-36.2 72.6-86.3 75.6-91.6
(46.9)  (61.8)  (72.6) (78.2)  (45.2)  (BL.7)  (80.3)  (81.D)

VY  66.2-77.2 78.3-89.2 69.2-78.1 69.2-81.6 66.1-79.3 71.6-83.6 73.2-89.6 85.6-99.2
(73.5)  (82.3)  (75.4)  (79.5)  (75.3)  (80.4)  (88.4)  (93.3)

VM 72.7-81.2 78.6-90.9 62.7-83.8 66.8-87.2 62.6-85.1 03.9-99.7 77.5-99.2 76.7-99.7
(79.6) (89.13  (80.9)  (84.7)  (80.6) (92.6)  (96.2)  (97.0)
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Fig. LILIIL. Rfx100 variation of various complex salt.
A.B.C.D. indicate developer used.

BN A S AT TRkAA 74 PR EERE dqoh ol% EEW RIMUAM
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Fig. § Scparation of

limited sample A BARESH SEEEE A& 9+ gt
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co | o) SEMERST 3t Fig foa4 2E w2
5 ! o] Sample [ +SampleVe) 7-Sol& MHETEE]
9 glol BT EEe RAL (] &3t SR o
- ‘ ot & 4 Sampled] §)le] A& Sample ] +SampleV
20 - o gfr Sample o) FRRRAA wE S el
w{ - HETHH S8 FaIsshe o

) P R - Plbst 7re EEREEREE wol BHEFS Al
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Fig. III. separation of mixed sample. 1he phpaol Fime] E(HOEIMA A(-Iflox 3

mixtur e of the sample No.I and o =g} Rff@irt AxgE AL ets=st ¢}
No.V shows clear separation, but

the mixture of the sample No.II and o] BEL A 0Po] BT Nitroammine &
No.V does not show the separation.  Cobalt #55cll &} NO,~ 3o} #&) R.E (HS) BRGR
o) B Biel MRS —Bdee wsleh

IV. & 15

1. Thiocyanato ammine # Chromium ] Complex Salt 6 -5 sk o) 5 S B9
of R.f. {#% HlsEste] 2ul EEMZ £ nitroammine & cobalt $5Hcl 4] F& FRE v T
methanol, aceton, 28% NH,OH(7:2.5: D& Biro2 3= REME wReaed s A = &
Fekach TRz A-gd o & #£RE IA

9. Thiocyanatoammine 5 chromium g&&#ell 5] o] methanol, acetone, NH,OH & EH#EZ
shed TRl fkshe]l JEBAAIZ W SCN %9 Bt wes% RRMe= R.f {7} AAwE
s W sEEeo) el IECHMN A A(—)foE Wkl =hel Hl fro]-&ke] Mgl s
o RA @7 AAGE Ae dekeh

3. AW oS 3RES B8t Cr(NH)e(NOs)s o NH,(Cr(NH;),(SCN),JH0 &} %
¢r Sample 9] 7%l & WE/F AR Tgpshx] u B HMS Bglo} ek Aol
w s} REIRES S o, Wb AEBIGEE At iR Sample-d HMT T Hexa
mmine Chromium J| complex salt 8} Tetrathiocyanato complex salt | sl At AlgEstrh e
AL ogrod E {EES) B—wEHe Ehde FEBERE AT & Ao BEE.
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