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Table S1: All the conceivable reactions between the sppassilated in the thiosulfate—periodate
reaction that were taken into consideration in the beguppirthe fitting procedure.

No. Step Rate equation

(1)  L+H,OSHOMH* +1 - r1=ka[l,]

@) 1721,4H,0 ro=ko[l 5]

3) 1,0,“3HOI+HIO, ra=ka[l ,O,]

(4)  1,0,4105+ ~+2H* r4=ka[l ,0,]

(5) S04 ~2S,0,0H +H*+I - rs=ks[S,05! 7]

6) S,041 85,02 +HOI+H* r6=ke[S,041 ]

(7)  S,02+0; +H,051 ~+25G¢~+2H* r7=ks[S,027[10 ;]
(8) S0Z+0;+H*+H,0 8 2HSO +HIO,  rg=kg[S,027][10,]
(@) S,02+0;+H*2S,0,0H"+05 ro=kq[S,02710 ;]
(10) S02+S,0,0H~S,02-+H,0 r10=K10[S,027][S,0,0H ]
(11) SO02-+I05+H +H,0U2HSO;+HOI  113=k1[S,027[10 5]
(12) S02+I05+2H%S 0,0H +HIO, r12=k12[S,02[10 5]
(13) S02-+HIO,+H*35,0,0H~+HOI r15=k13[S,027][HIO,]
(14) SO +HIO+H,042HSO5 +1 ~+H* r14=k14[S,02-][HIO ;]
(15) S02 +HOI+H,0S8,0,1 ~+H,0 r15=k15[S,02-][HOI]
(16) S,02-+HOI$S,0,0H+ r16=k16[S,02][HOI]
(17) S02+1,US,0,1 ~+ - r17=k17[S,027[1 5]
(18) S02 +l55,0,1~+21- rs=kig[S,05 711 51
(19) S02-+1,0,+H™85,0,1 ~+HIO, r10=k19[S,027][1 ,0,]
(20) $027+,0,+H,0F2HS 0y +I, r20=k20[S,03 111 ,05]

(21) S02+1,0,+H +H,0%S,0,0H +HOI  121=kx1[S,027][1 ,0,]
(22) S0 +,0,+H,0%S,0,0H +HIO+ = 155=kpo[S,0271[1 ,05]
(23) S,02-+S,0, ~%s,02-+ r23=k2a[S,0271[S,041 ]
(24) 105 +S,0,0H " +H,0%HOI+2SQ2+2H*  124=ka4[10 7 ][S,050H ]
(25) 107 +S,0,0H " +H,0%2HSOF +lO5+H*  125=kos[10 7 ][S,050H ]

(26) 10, +HSO; %S0~ +05 +H* r26=k26[10 ; IHSO5 |
(27) 107 +HIO, D2HSO; +H* r27=kz7[I0 7 ][HIO ;]
(28) 10 +HOIZI0;5 +HIO, r26=kog[1O ; [HOI]
(29) 105 +1,0,+H,02105 +2HIO, r29=kao[10 ;1[I ,0,]
(30) 105 +1,0,+H,0%210; +HOI+H* r30=kao[10 4 ][I ;0]
(31) 107+ ~+2H"<2HIO, ra;=kaa[10 ;111 7]

(32) 105+ ~+H" 2105 +HOI raz=ka2[10; 11 7]
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No. Step Rate equation

(33) 105 +S,0,1 ~+H,0 %1 +2SQ2~+2H* r33=kaallO; 1[S,041 7]
(34) 10;+S,0,1 ~+2H,0HOI+| ~+2SQ2~+3H* ras=ka[10; 1[S,05! 1]
(35) 105 +S,051 ~+H,0%2HS 05 +1,0, ras=kas[10, 1[S,04! 1]
(36) 107 +5,041 ~+2H,0%2HSO; +HOI+HIO, ras=kag[10,; 115,051 71
(37) 107+S,0,1 ~+2H,0U2HSO; +105+1 ~+2H*  r37=ka7{10;1[S,05! 7]
(38) 10;+S,051 ~+H " +H,0%S,0,0H~+2HIO, rag=ksg[10,; 1[S,05! 1]
(39) 105 +S,051 ~+H,0%S,0,0H~+I05 +HO! ras=kze[10 7 1[S,05! 7]
(40) 2S0,0H"+H,0S,02-+2HSO; +2H* r40=ka0[S,050H "]
(41) S,0,0H +HSO; *s,02-+SQ2~+2H* r41=ka1[S,050H ~][HSO; ]
(42) S0,0H"+I05 +H,0"1 ~+2SQR~+3H* r42=k42[S,0;0H 10 5]
(43) S,0,0H~+05 +H,02HSO; +HIO, r43=k43[S,050H 105
(44) S,0,0H-+10;5 " 4s,02-+10; +H* r44=k44[S,0;0H 10 5]
(45)  S0,0H"+HIO,+H, 0 52HSO; +HOI+H* r45=ka5[S,050H ~][HIO ;]
(46) S,0,0H+HIO,S,02-+05 +2H* r46=K46]S,0,0H ~J[HIO ;]
(47) S0,0H +HOI+H, 0 2HSOy +1 ~+H* r47=k47[S,050H ~][HOI]
(48) S0,0H+HOI¥S,02-+HIO,+H* 46=k45[S,050H ~][HOI]
(49) S0;0H"+1,“SHOI+S,05! - 46=Kag[S,050H ]l ,]
(50) S,0;0H+1,+2H,092HSO; +21 ~+3H* rso=kso[S,0;0H ]Il ,]
(51) S0;0H +,+H,0%S,02-+2HOI+H* r51=k51[S,050H ]Il ,]
(52) S0;0H™+1,+H,0%S,02-+HIO,+ ~+2H* rs2=ks2[S,0,0H ][l ,]
(53) S0;0H +l5+H "1 +5,0, ~+H,0 r53=Ks3[S,050H ][I 5
(54) S,0,0H"+15HOI+ ~+S,041 - r54=k54[S,050H ][I 5]
(55) S0;0H ™+l +2H,082HS 05 +31 ~+3H* rss=kss[S,0;0H [l ]
(56) S0,0H™+15 85,027 +1,+HO rs6=kse[S,050H 1[I 5
(57) S0;0H™+5+H,0S,02-+2HOI+| ~+H* rs7=ks7[S,0;0H [l ]
(58) S0;0H +15+H,08S,02 +HIO,+21 ~+2H"  r55=ksg[S,050H ][I 5]
(59) S0;0H+1,0,+2H,0%2| ~+2S R ~+5H* rss=kse[S,0,0H ][l ,0,]
(60) S0;0H +1,0,0105 +S,041 ~+H* reo=keo[S,030H ]Il ,0,]
(61) SO;0H +,0,+H,0HSO +1,+SO2 +2H*  re1=ke1[S,0,0H ][I ,0,]
(62) S0;0H™+1,0,+2H,0°%2HSO; +2HOI+H* re2=ke2lS,0,0H ][l ,0,]
(63) S,0,0H+1,0,+2H,052HSO; +HIO,+| ~+2H*  re3=kes[S,0;0H ][I ,0,]
(64) S0;0H+1,0,+H,0°%S,02-+2HIO,+H* re4=kea[S,050H ][I ,0,]
(65) S0;0H+1,0,+H,0°%S,02-+I05 +HOI+2H*  res=kes[S,0,0H ][I ,0,]
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No. Step Rate equation

(66) S,0;0H+1,0,+H,0°%S,02-+I0; +1 ~+3H*

(67) S0;0H+ ~+H*IS,0,1~+H,0

(68) S,0,0H+ ~%5,02-+HOI

(69) S,0,0H-+S,0,1 ~¥s,02-+HOI

(70) S0;0H"+S,051 ~+2H,0%S,02-+2HSO5 +1 ~+3H*
(71) SO;0H™+5,041 ~+H,0%2S,02-+HIO,+2H*

res=Kee[S,O30H ][I ,0,]
r67=Ke7[S,030H ][I 7]
reg=Kea[S,0;0H ][I 7]
reg=Keo[S,030H 7][S,051 7]
r70=K70[S,030H7][S,031 7]
r71=k71[S,030H7][S,051 7]

(72) HSO;+105 2HI0,+S0O2" r72=k7o[HSO; |10 5]
(73) HSO; +HIO, BHOI+SOZ~+H* r73=kz3[HSO; J[HIO ,]
(74) HSOy+HOI —+SO2~+2H* r74=K74[HSO5 J[HOI]
(75) HSOy+1,+H,07521 ~+SO2~+3H* r75=k7s[HSOS 111 5]
(76) HSG;+1,0,+H,02HOI+SQR+H* r76=k7e[HSO5 111 5]
(77)  HSOY +1,0,+H,0HIO,+ ~+S02~+2H* r77=k77[HSO51[1 ,05]
(78) HSQOy+S,041 ~+H,0%S,027+ ~+SO2+3H* r76=k7g[HSO5 1[S,05! 7]
(79) 105 +HIO0, B0 +HOI r70=k7g[lO5][HIO,]
(80) 105 +HOI+H*®2HI0, rao=Ko[lO 5 ][HOI]
(81) 105 +HOIO +1 —+H* rg1=kga[105 ][HOI]
(82) 105 +,0,+H*+H,0%3HIO, ra2=ke2[105 111 ,0,]
(83) 105 +1,0,+H,0%10; +2HO! rsa=kea[105 1[I ,0,]
(84) 105+ ~+2H™%|,0,+H,0 rea=kaa[IO [l 7]
(85) 105+ ~+2H*EHIO,+HOI ras=kes[103 [l ]
(86) 105 +S,0,1 ~+2H,0%21 ~+2SQR~+4H* rae=Kae[105 1[S,04! 7]
(87) 105+S,0,1 ~+2H,02HS 05 +2HO!I r57=ka7[1051[S,04] ]
(88) 105+S,0,1 ~+H*%S,0,0H"+1,0, rag=ksg[1051[S,04! ]
(89) 105+S,051 ~+H " +H,0%S,0,0H~+HIO,+HO! ras=keo[lO5 1[S,04! 7]
(90) 105 +S,0,1 ~+H,0%S,02-+2HIO, roo=keo[l051[S,04! 1]
(91) 105+S,051 ~+H,0%%S,02-+I0; +| ~+2H* ro1=Ko1[|05 1[S04l 7]
(92) 2HIO, 2105 +HOI+H* ro2=kez[HIO,]?

(93) HIO,+HOI®1,0, rea=keaHIO,][HOI]
(94) HIO+HOIIOS +1 ~+2H* ros=ke[HIO,][HOI]
(95) HIO,+1, 1,0+ ~+H* res=kes[HIO, ][l ,]
(96) HIO,++H,0%¢3HOI fo6=Koe[HIO, ][I ;]
(97) HIO,+ 1 +H,0 105 +21~+3H* ro7=ke7[HIO, ][l ;]
(98) HIO,+ 7 %1,0,+21-+H* reg=kes[HIO, ][l ,]
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(99) HIO+I5 +H " 2HOI+1, rog=keo[HIO ][l 5]
(100) HIO,*I 5 +H,0P3HOI+I - r100=K10olHIO ][l 5]
(101) HIO+I5 +H,0%10 5 +31-+3H* r101:=Ke01[HIO,][l 5]
(102) HIO+1,0,+H,09%105 +2HOI+H* r102=k102HIO,]1 ,0,]
(103) HIO 1,0, B0 +1,+H* r105=k10gHIO,][1 ,O5]
(104) HIO,+1,0,+H,09%10 7 +HOI+ ~+2H* r104=K104HI0,][1 ,O,]
(105) HIO+ ~+H*¥2HOI rr05=k10gHIO, ][I 7]
(106) HIO,+S,041 ~+2H,0PHSO; +21 ~+SOZ~+3H*  r106=K10gHIO,][S,05l 7]
(107) HIO,*S,041 ~+H,0 % 2HSOy +1,+H* r107=k107HIO,][S,04] 7]
(108) HIO,+S,0,1 ~+H,0%S,0,0H~+2HOI rr0s=k10gHIO,][S,05! 7]
(109) HIO,*S,041 ~2°S,02-+1,0,+H* r106=k10o[HIO,][S,04] 7]
(110) HIO+S,041 ~+H,09S,02-+105 + ~+H* r116=k11gHI0,][S,04] 7]
(111) 2HOMEHIO+ —+H* r111=k112[HOI] 2
(112) HOI+LO,+H,0 % 2HIO + ~+H* r112=k11AHOI[I ,0,]
(113) HOI+LO, ™05 +1+H* r115=k11HOI[I ,0,]
(114) HOI+LO,+H,0 % 2HIO+ ~+H* r114=k114HOI[I ,0,]
(115) HOI+I—+H* % +H,0 fas=k11gHOI[ ~]
(116) HOI+S04l ~+2H,0 %5 2HS 05 +21 ~+3H* r116=k116[HOI[S ,041 ]
(117) HOI+S04l ~4'S,0,0H+I, r117=k127[HOI][S ,041 ]
(118) HOI+S0,l ~+H,0°S,02+HIO,+1 ~+2H*  r116=k11g[HOI][S 04l 7]
(119) L+1,0,+2H,0%4HOI 6=kl ][I ,0,]
(120)  L+1,0,+2H,04%2HI0+21 ~+2H* r126=Ka20[1 ][I ,0]
(121)  L+1,0,+H,0%305 +15+2H* r121=Ka2all [l ,0,]
(122) L+,0,+H,0I0 +31 ~+4H* r122=Ka22{1 ]I ,0,]
(123) L+ 215 rog=kazdll Il 7]
(124) L+S,041 ~+3H,0°%*2HSO5 +31 - +4H* r124=K124]1 ,][S,041 7]
(125) L+S,050 ~+H,08°S,0,0H "+l +H* r125=K12e]1 ,][S,051 71
(126) L+S,040 ~+2H,0%%°S,02-+2HOI+| ~+2H* r126=K126ll ,][S,05! 7]
(127) L+S,041 ~+2H,09%'S,02 +HIO,+21 ~+3H*  r127=k127]l,][S,04! 7]
(128) 15 +1,0,+H *+H,0%*3HOI+1, r126=ka2gl 111 ,O5]
(129) |5 +1,0,+2H,0%4HOI+1 - r126=ka26l 5101 ,0,]
(130) 15 +1,0,+H " PHIO,+21, r130=Kaadll 5 101 ,O5]
(131) | +1,0,+2H,0%10 +41-+4H* r1a1=kuz1ll 5 101 ,0,]
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(132) 15 +1,0,+3H,02HSO; +41 ~+4H* raz=kadl 101 ,0,]
(133) 15+1,0,%9°5,02-+21, rag=kizdl 7111 ,0,]
(134) 2I202+2H20k1—3>43HI02+I “+H* r134=Ki34ll ,0,)?

(135) 2I202+2H20k1—3>5IO§+3HOI+H+ r135=Ki3sll ,0,]?

(136) LO,+ ~—+H*+H,0*3HOI r1a6=Kazell , 0,1l 1]
(137) LO,+ ~+H™FHIO,+1, ri37=kaa7ll ,O5]ll 7]
(138) L,O,+S,040 ~+3H,0%31 ~+2S G2~ +6H* r13g=K13g[l ,O,[S,05! 7]
(139) LO,+S,04l ~+2H,0 PHSO5 +1 5 +SO2~3H* r135=K1ag[l ,O,][S,05! 7]
(140) 1L,O,+S,041 ~+2H,04S,0,0H~+3HOI r40=K140[l ,0,][S,03! 7]
(141) 1L,O,+S,051 ~+H,04S,0,0H " +HIO+1, r141=K141[1 ,0,][S,05! 7]
(142) 1L,O,+S,050 ~+2H,0%S,0,0H~+105+21 ~+3H*  r14=K142ll ,O,][S,04] ]
(143) 17+5,0,1 45,027+, rrag=k1adll 71[S,041 7]
(144) 2S04 ~'s,02-+1, r144=K144S,051 712
(145) 2S0,l —+Hzok£‘>5s406 “+HOI+ ~+H* r145=K145[S,051 712
(146) 2S04l —+3Hzok£‘>6s2o3 ~+2HSOy +21 ~+4H" r146=K146[S,05l 712
(147) 2S04l ~+H,04'S,02-+S,0,0H ~+1,+H* r147=K147[S,051 712
(148) 250, ~+2H,0%42S,02-+HIO+I ~+3H* r148=K14g[S,031 712
(149) S027+1,4% ~+5,041 - r145=K146[S,0271[1 ;]
(150) 1-+S,04 ~%S,02-+S,04] - r1s6=kasoll ~1[S40! 71
(151) S04l ~+H,0%'S,041 ~+S,0,0H +H* r151=k151[S,04! ]
(152) 17+S,04] 425,041 - ri50=Kis2ll ~1[S40q! 7]
(153) 105 +5,04l ~+2H,0°2HSO5 +105+S,051 ~+2H*  r155=k1sd101[S,04! ]
(154) 105 +S,04 ~+4H,0%3'4HS Oy +2HOI+2H* r154=K15410 ;7 1[S,0¢! 7]
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Figure S1: Reproducibility of the measured curves in pakalins in four different cases. Red and
green dots indicate the independently measured kinetiesiat the same initial conditions. The
solid blue lines belong to the fitted kinetic curves
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Figure S2: Measured (dots) and calculated (solid linesyrdasices at different initial thiosulfate
concentration at pH=5.55 and [J@p=2.0 mM [SQOS?‘]o/mle.O (black), 1.5 (blue), 3.0 (green),
4.0 (red), 6.0 (cyan), 6.67 (yellow), 10.0 (orange), 12.@genta), 16.0 (purple), 20.0 (grey).
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Figure S3: Measured (dots) and calculated (solid linesyrdasices at different initial thiosulfate
concentration at pH=5.10 and [J@o=2.0 mM [SQO§‘]o/mM:O.5 (black), 1.0 (blue), 1.5 (green),
2.0 (red), 3.0 (dark grey), 4.0 (cyan), 6.0 (brown), 6.67I¢ye), 8.0 (orange), 10.0 (magenta),
12.0 (purple), 16.0 (light gray).
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Figure S4: Measured (dots) and calculated (solid linesprflasices at different initial periodate
concentration at pH=5.10 andz[eg‘]o:O.S mM [10; Jo/mM=4.8 (black), 4.0 (blue), 3.0 (green),
2.0 (red), 1.0 (yellow), 0.5 (cyan), 0.25 (magenta), 0.G83arige).
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Figure S5: Measured (dots) and calculated (solid linesprilasices at different initial periodate
concentration at pH=4.65 andz[eg‘]o:O.S mM [10; Jo/mM=4.8 (black), 4.0 (blue), 3.0 (green),
2.0 (red), 1.0 (yellow), 0.75 (magenta), 0.5 (cyan), 0.2%aiige).
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Figure S6: Measured (dots) and calculated (solid lines)orasmces at constant
[IO4‘]0/[SZO§‘]024:3 ratio and at pH=4.65. [I9]o/mM=4.9 (black), 4.5 (blue), 4.0 (green), 3.5
(cyan), 3.0 (red), 2.5 (yellow), 2.0 (magenta).
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Figure S7: Measured (dots) and calculated (solid lines)orasmces at constant
[IO[]o/[SZOSZ‘]ozl.54:1 ratio and at pH=4.65. [Ido/mM=5.0 (black), 4.5 (blue), 4.0
(green), 3.5 (cyan), 3.0 (red), 2.0 (magenta).
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