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Fig.1 Influence of pH value and light source strength on plotoreduction
a. within doors daylight, lhr, b. without doors daylight, 1hr.
¢. under sunlight, lhr.
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Table1 Effect of the Composition of Solution on Photo-Chemical Reduction

|
| : Aslu
composition S o e
Ne pH 1 in the dark W1;:;’r;lédhc)tors under sunlight
(V=100m1) ] R L
initial . initial . initial .
J value ‘ S0min value 20min value | 20min
| |
i
1 * 3.0 0.001 0.002 0.001 0.089 0.001 { 0.408
- T 5%7’__"" - T ’(‘ T T T T T T
2 : L 3.0 ° 0.000 0.000 0.001 0.074 0.074 0.342

* B EFe(X)0.20mg, 2 %phenlml, HAc-NaAc ZEuh EH20ml, HEEBMAE

. W5 ml

* solution contains Fe(K) 0.20mg, 2% phen 1ml, HAc-NaAc buffer solu-
tion 20 ml, sodium citrate 5 ml

AR EIERE, RRRFENo. 1

** no sodium citrate present, the reat idem guod No.1
As1q
0,005 W M:*
a
0.000 L 83 i
) 15 1
0.1001- o
210
0.003 g
. bo N 3 .
M b -gs‘ 5{
1 / 5
0,000 . R —_— o . — e ]
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Fig. 2 Effect of ljght wavelength on Fig.3 Dispersal of sunlight spectral
photoreduction in solution radiant power on earth surface.

No.1 solution

No. 2 solution
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Table2 FEffect of Different Ions and Ligands on Photoreduction Reaction
E ion or Asi1,. outside room sunshine
compound 1 ; T ; - 7’”‘""’ -
ligand \ 10min 1hr 3hr i 4hr 1 The
| ‘
NaOH OH~ D 0.025 | 0.083 | 0.0 | — | 0.2
NH,0H OH- . 0.023 0.056 | 0.13 | — i 0.421
NH,F F- 0.019 0.047 | 0.137 — 0.448
NaCl cr- ' 0.028 | 0.056 | o.101 | — { 0.421
NaH,PO, PO,*" © 0.032 0.054 ! 0.188 | — | o0.421
NaAc Ac” | 0.060 0.250 | 0.408 0.417 | 0.420
8-Hydroxyquinoline | Co,H,ON : 0.170 0.380 | 0.418 0.119 | —
acetylacetone C;H;0; } 0.100 . 0.108 1‘ 0.418 0.418 ' —
thiourea CH,N,S | 0.119  0.396 ; 0.418 | 0.426 | —
EDTA EDTA | 0.092 | 0.318 | 0.386 0.388 | —
sodium tratrate C.H.0,"| 0.417 | 0.417 | 0.418 | o020 | —
sodium citrate C,,H3073"§ 0.416 ‘ 0.416 | 0.416 0.417 { —
sodium oxalate | C,0." | 0.410 . 0416 | 0.416 | 016 | -
F3 RUBFERSHPTRERER
Table3 A44,, Values of Solutions after Photaoreduction and Chemical Red-
uction Reaction
Asi
iron standard ié‘%lllgf%lzt/ent e
100m1) sunlight* ril;sd‘s;l(ig};:quinhydrone NII-{IZCOIH
scent bulb (20 mg) (50 mg)
] R A R
reagent (P;[e) | (Fle) 30min; 2hr 30mini 2hr 30min 2hr 30min:t 2hr
Pure iron-wire 0.10 | — 10.218 0.220 10.218 0.219 l0.218 [0.220 |0.202 [0.218
Pure iron-wire 0.20 — 10.420 0.422 |0.418 |0.420:0.410 [0.418 {0.395 10.420
Fe.0; — 10.10 10.220 .220 0.222 10.220 [0.190 0.220 [0.153 (0.218
Fe, 0, — 10.20 0.420 0.422 [0.416 0.420 10.358 0.424 [0.270 |0.426
(NH,),Fe(S0,),- 0.10 | — 10.216 0.218 {0.218 0.219 |0.215 10,218 |0.209 10.210
6H:O 1‘
(NH,),Fe(50,),- 0.20 | — 10.420 0.421 [0.418 [0.420 0.415 (0.416 |0.418 l0.420
6H,0 | |
NH,Fe(50,),-12H,0 | — |0.20 0.224 9.224 0,218 10.220 10.198 0.226 10.188 |0.219
NH,Fe(SO,),-12H,0 | — |0.20 0.426 0.426 10.425 [0.426 0.406 0,438 (0.388 [0.406
! )

* Nanjing, December, pm, 2:00~4:00,

without doors,

fine
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PHOTOREDUCTION OF IRON(IH)-1,10-
PHENAN-THROLINE IN SOLUTION

I. CONDITIONS, EFFECTIVE FACTORS AND DEGREE OF FINISH
OFF FOR PHOTOREDUCTION REACTION IN AQUEOUS SOLUTION

Yan Ke Sha Deren Tan Mingxia

( Nanjing Fiberglass Research and Design Institute )

In the aqueous solution of Fe( H )-1, 10-phenanthroline ( hereafter re-
ferred to as"phen” ) with excess phen, when pH wvalue is larger than
1.0~1.5(depending on the concentration of Fe(I)), photoreduction to
complex jon(Fe(phen);)®* can take place, The effective wavelengths of
the light for the photoreduction depend on the composition of solution, If
no organic ligands were added, the effective wavelengths would be less
than 300nm, when citric acid was added, they were 420~450 nm, In the
presence of acetic acid photoreduction reaction will occur slowly between
420-450 nm or less than 300 nm, The rate of reaction increases with ra-
diation strength of the light sources, Sunlight, GGY-125W high-pressure
fluorescent bulb, high-pressure In-lamp et al, are suited for photoreduc-
tion, Inhibitive effects were found for some inorganic ligands, which
coordinated with Fe3*, such as OH", X~, POY", and so on, at starting.
General metal ions don’t develop inhibitive effects with the exception of

3+

a great number of Co%*, Cr®*, when the concentration of Fe(H) is low

( <10 ug-Fe/ml ), the quantum yield is approximately proportional to the
concentration of Fe (H), When the concentration of Fe(E) is large
( >50pg-Fe/ml ), the photoreduction reaction fall to finish degree,

Keywords iron 1,10-phenanthroline photochemical reduction



