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H;?KT<=*$+#6*) O%*ECF;H*:H*EDFL:=<=*:@*G: J7D<*\BF8* = *OFD<*=<;?:(<=*=<HKD:E;:F@*FC* A<
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Chemical Shift (ppm,

> =) 081 "KG#; 2KT<=*$+#G6*HE<K; D?*KFCC<K; <=*?;*Nb [*Q*6FD*JC7KFH<(F?=<=*= (&*D<L<DH<*9Q:K<(l<HB*
O:V:@J3*;:9<* :H*:@0=K?;<=*;F*;A<*D: JA;*FG* ;A<*HE<K; D?B* &A<* ; X FFE<?TH*KFDD<HEF@=*; F*; A<* ?@F 9 <D:K*
A>=DFV>C*A>=DF J<@H*?;*;A<*G:DH;*K?DBF@*EFH:; : F@*GFD*8F; A*?@F O <DH*FG* JC7KFH<B*&A<*:@:;: 2C*: @KD< PH<*
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1656210+ ((1&71-14)I<=>1?201/#-/#0, !

) O%*:HX<ICHT 1, <=*GFD¥; A<*T: 0<; :K*H; 7=>*FG*<VKA?@ I <B*/ FX<L<DIF?KA:<L:@J*?*KF@H; ?@;*
;<OE<D?; 7D<*K?2@*8<*KA?0C<@J: @I PH*; A<*<VE<D: 9<;*8<J: @H*; F*=<L:?;<*aDF 9*?98:<(;*DFF O*
<OE<D?; 7D<HB*&A<D<GFD<IF?==:::F@?2C*H; <EH*X <D<*; 2T<@*; F*<@H7D<*; A?;*; A<*=:J:; 20D<?=F 7 ;*F @*; A<*
KF@HFC<* X ?HKF@H:H;<@;*X:; A% A<H? QE(<*, < QE<D?; 70<* X A: @%7*H; 20=7D=*_*9Q9*J(?HH*) O%*;78<B*
&<OED?; 7D<*H<;;: OJHFQ*; A<*e?D:20*) O%*HE<K;DF O <;<DhH*;< QE<D?; 7D<*KF®;DFCC<D*X <D<*KF@6:DO<=*
L:2*O<;A?@FC*; AXDOFO<;<D*K?2(:8D?;:F@B)*&A:H X <(CI<H; 28C:HA<=*K?(:807?; : F@*O <; AF=*KF@H:H:H*FC*
KFOC<K;: @I\ 1 /1) O%*HE<K;D?*; F*O<?H7D<*; A<*=2H; 20K <I&"*8<; X <<@*; X FrE< P THR*&A:H*=:H; 7@K <*:H*
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" ==:;:F@?0C>I; F*<@H7D<*; A<DO 2C*H; 78:C:; >*FG*; A<) OU*EDF8<*?@="H? QE(<I*X <*<17:(:807;<=*H?OE(l<H*
1@ A<) O%*HE<K;DFO<;<D*GFD*a0*9: @*8<GFD<*<VELD: O<@;H X <D<*E<DGFD O <=F* * *H? QE(<*HE<K;D7 O*FG*

7H;?0="D=*O<;A?@F0li=y*; ADOF O<;<D*O<?H7D<O<@; *:HHAF X @*: @*C: J 7D<\BFB* &A<H? O E(<***

14500

Standard: Methanol-d, 2

Separation: 1.6777ppm o 14000

Temperature: 7

283.90 1'0.38 K 3500

10.74 1 0.38 |C L3000
12500
12000
11500
11000
1500
)

6.0 5.5 5.0 45 4.0 35 3.0
Chemical Shift (ppm)
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=:H;?20K<* ?20=* =<;<D9:@<* ;A<* D<HT7(;2@;* ;<OQED?; 7D<* D<?=:@J* ?H* : @=:K?;<=*:@* ;A<* ;<V;* 8F V*
EDFL:=<=p*
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SA<E<?TH*?EE<?D:@J*:@*?0*) O%*HE<K;D79*?D<*2CHF*; < QE<D?; 7D<*H<@H:;: L<B*/ " JA<D*
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$+#6*HE<K; D28

2:@20C>IF; AHELK; D20 D2@I <G Z*@ 7K HD<C?;: L<C>*HO 2T KF O E2D<=*; F*F; A<D'KF Q O F @
Q7KC<FHTKARPH S LI EY IFFDH " 28+ &A:HHFG; <@*C<?=H*; F*<V;<@H: L<*E<?T*FL<D(?E*: @* 9 7C;:KFOEF@<Q@;*

\\



H? QEC<HHTKAX A<t JCTKFH<CF2=<=4 = (&KL K<< =<HKD: 8<=*A<D<BH&A:HKF OEC:K?;<HE<?T
6:55:@J*=7D:@J*?@?C>H:H87; *=F<H*@F ;*H<D:F 7THC>*I<FE?D=:U<* A<*1 72Q; ; ?; - LEFX<DFG; A< ) O%*
HE<K;DFHKFE>*;<KAQ: 1 7<8"
*
I"HiB947.%4%: 38) 28+%8*=) %A% 3i#%-$ - ,L=%*¢

, DE?D:@J*?@=*2@2(>U:@J* A<*IC7TKFH<H(F?=<=*" (&*D<L<DH<*Q:K<((<HD< 1 7:D<=*?==:;:F@?(*
O<?OHFC<L?07?;:FO*:@*; A< GFDO*FG*=>0?9:K*(: JA;*HK?;;<D:@J*4 ¥ —#5*20=*=:60<D<@;: ?C*HK?@@:@J*
K?2CFD: 9<;D>* 1 #158* ® KK7D?;<C>*ED<E?D: @J*CFD*; A<* 1 —#*O<PHT7D<O<@; HD< 1 7:D<=*; A<*KF (<K : F@*FG*
L:HKFH:;>*="; 2*46: J7D<*\B SB* &A<*L:HKFH:; >*FC*OB\*O* * (&*:@0*:HFFK; ?0<*HFCL<@;*X ?H*O<?H7D<=*7H:@J*
71 20QFAI2<@HT <o N\ISNgHLFC<*, 20O <D5*L:HKF O <;<D*?H*?*G7 0K : FO*FG*; < QE<D?; 7D<B* &A<*H<; 7E*
{@KC7=<=*?*;<QE<D?; 7D<IIKF@;DFCC<=*X?;<0*8?; A*?KK7D?;<*; F*OB\*Q*?H*X <(C*?H*?@*<(<K;DF @:K*; : O <D*GFD*

O<PHT7D: @J*<C6C7V*; ADF 7 JA*; A<* JC?HH*; 78<B*$PKA*L :HKFH:;>* Q< PH7D< O<@; * X ?HD<E<?;<=*:@*;D: EC:K?; <B*
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26A6:1?.B111C"($"3.#&!5.3+19,&" 2./1(.7+3!-/ " 331%.&7!
CTH=>079:K :JAHK?;;<D: @4 1 —#5=7; 7*KF(<K; <=*F@*; A<* O 2(L<D@* 1 <; ?H:U<D*) ?@F* 1 #*
{@*8?KTHK?;; <D*OF =<4\ am5*; F*<L2077;<*JC7KFH<H (F 7=<=* " (&*D<L<DH<*O:K<UI<H: U< ?H2*67 @K : FO*FG*

;<OE<D?;70<*46: J7D<*\B[ 5B* ™ *; ?8(<*FG*H:U<*=:H;D:87;: FAH* O ?>*8<*GF 7@=": @*C: J 7D<*#\BgB*!

= = N N w
o )] o (&) o
T T T T T

Number Percent (%)

(&)
T

10° 10t 10°
Hydrodynamic Diameter (nm)

>, ?2=)%k 1"NG*, 72D;:K(<*@7 98<D*=:H;D:87;:F@*LHB*A>=DF=>@?9:K*
=:79<;<DECF;HF8;7:@<="6DF O* A<* 1 —#*<VE<D:9<@;*GFD*5)O\O*
D<L<DH<* O:K<(C<H* (F?=<=* X:;A* JOTKFH<* 2;* 7* a0P\* X?7;<D* ;F*
JO7KFH<D?;: FB™

#:U<tO<PHTD<O<@; H* X <D<*?L<D?I<=*FL<D¥; AD<*H<; HFG*=72; 2IF<?KA*KF@H:H; : @ J*FG*; < @*HK ? @HB* C <*D<EFD;*
H:U<H*@798<D*=:H;D:87;: F@B*%<L<DH<*Q:K<(l<*H:U<H X <D<*O<PH7D<=*?H*?*G7 0K : FO*FG*; < QE<D?; 7D<*; F*
;A EX<H; (. 91 ¥260FD=<=*8>*; A<*:0H;D7 9<@;*4N" *QBB*&A<* 1 —#*=7; 7% D<L<2(*;A?;*; A<*JC7TKFH<* CF?=<=*
" (&D<L<DH<* O K<Ul<H 2D<*?EEDFV: 9 ?;<C>*FB0*0 O @*=: 29 <; <DIFX A:KA*:H*KF@H:H;<@;*X:; A*F 7D
<VE<K;?;: F@H*GFD*JC7KFH<*CF?:<:*5)0\O*D<L<DH<*9 'K<CC<HB*&A<G7CCX:=; A*?; *A2(C* O 2V*FGH, A<
=:H;D:87;:F@*K7DL<H*:@*6: J7D<A\B[ *:@=:K?;<*;A?;*; A<tH? O EC<* X PHOF ; *E<DC<K; C>* O F@F=:HE<DH<n* = *
OF@F=:HE<DH<*H?9QE(<*XF7(=*>:<(=*?*@?DDF X<D*:@;<@H:;>*=:H;D:87;: F@*K7DL<*K<@;<D<=*?8F 7;*?*H: @J(<*
L2C7<B*&XFIO:@7;<*<17:0:807;:F@*8<; X<<@*O<?H7D<O<@;H*EDFL:=<=*H; ?8(<*7@:6FDO*;<QE<D?; 7D<*
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- [L<@*: A< D?@J<*FC*:< QE<D?; 7TD<H*EDF8<=*:@*; A:H*<VE<D: 9<@:IFX <*< Q E(F><=*=:(6<D<@;: 2(*
HK?@@:@J*K?CFD: O<;D>*4 ¥ #1 5% F*<L207?;<*; A<*EFHH: 8:C:; >*FG*7*6D<<U: @I*<L<@;IF X A:KA*XF 7C=*K(<2D(>*
266<K;*; A< T 0<; :KH*FG*A>=DF I<@*<VKA?@J<B* . C7TKFH<CF?=<=* " (&D<L<DH<*9:K<((<*Q:V; 7D<H X <D<
EC?K<=*:0;F*&U<DF*A<DO<;:K*?(79:@7 Q*E?QH*4& ™ *:(0H;D7 9<@;H5*?@="C7(C>*H< 2C<=*ED: FD*; F*KF((<K; : F@8*
#?9E(<*O PHH = =*(F ;*<VK<<=* 0BOO0*QJB*&<OQE<D?; 7D<*HX<<EH*4\0*m1 9:@5* X <D<*E<DGFDO<=*FL<D*
;A<D?20J<*"Na[*Q*;F*a0a*QI*9?;KA:@J*;A<D?@I<*FG; < QE<D?; 7D<H*EDF8<=*:@*; A<\ 1*$+#6*) O%*
<VE<D: O<@;HB* O <?H7D<O<@; H* X <D<HD<E<?;<=*:@*;D: EC:K?; <B* B PKAFG*; A<H*<VED: O <@; HIF?H X <CC*PH*

) O%*H; 7=:<HI=<9F@H;D?;<=*D<L<DH:8(<*8<A?L:FD*GFD*H? QE(<H*;A?;*=:=*@F ;*D< | 7:D<*?==:;:F@(*
2J::?::F@*; F*D<H; FD<*D<L<DH<*9:K<((<*GFDO?;: F@B*&A<*: ADOFJD? O*: 0%: I 7D<*\Bb*HAF X H*@F*<L: =< @K <*
FG*?*, A<DOF=>079:K*EAPH<*KA?@J<B* ™ @>*E<?TH*:@*; A<*HE<K;D79* A?;*XF7(=*=:HD7E;*;A<*AFD:UF@; ?C*

D<J:FEHXF70=*@=:K?;<*?*DC<HFDF7E; PT<HFGFA?; *: 0%, AHHSH; < OB
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0.0

Heat Flow (W/g)
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> ?2=)% 1"0G* ¥ :66<D<@;:?C* HK?@@:@J* K?2CFD: O<;D>* ;ADOFJID?9* HAFX:@J* @F* =<;<K;?8(<* EA?H<*
KA?@J<* :@* ;A<* JC7KFH<* (F?=<=* = (&* D<L<DH<* O:K<((<HB* "@:;: 200 X<* HK?@@<=* GOFO* A:JA*
;<OE<D?; 70<H* ;F* (FX* ;<OQE<D?;7D<H* 2;* 7% D?;<* FG* \O* p1* "9: (@l ;A<@* K>K(<=* 8?KT* ;F* DFFO*
;<OE<D?;70<*8>*D?9E:0J* 7TE*;<QE<D?; 7D<*GDFO* ; A<*H78U<DF*D<J: O <*; F* ?KKF 7@;* GFD* A>H; <D<H:H*
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&A<* JF?2(HFGH; A<H; 7=>*D<EFD; <=*A<D<*:H*: F*=<;<DO: @<*; A<*?K; L ?; : F@*<@<DJ>*8?DD: <D*; F*
A>=DFJ<@*?;FO*<VKA?@J<*8<; X<<@*X?;<D*?@=*JC7KFH<*; A?;*?7D:H<H*CDF O *KF@6: @< 9<@;*: @*D<L<DH<*
O K<UI<HFF C<*OF=<(*; A:H TH: @J*; A<*KA<OQ:K20*< 1 7?;:F@*EDFL :=<=*:@*$ Y ) *aP*

k k
HOH* + GOH = HOH + GOH* -2 HOH + GOH

! xRRG , 6
/ (S D<ED<H<@;H*X?; <Dl . (/*D<ED<H<@;H*?*IC7TKFH<*AS=DFV>(IF?@=*/ (/ q*:@=:K?;<H*?*X?;<D*
OF(<K7(<* X AFH<*A>=DF J<@*A?H*8<<@*<@<DJI<;:K?20C>*(?78<(l<=*X:; A*?*D?=:F*GD< I 7<@K>*E7(H<*=7D.@J*
A< S+#6*) O%*<VE<D: 9<@;B*&A<*;D?@HGD}FG*; A<*?H; <D:HT*COF Q¥ A<t/ (/*;F*; A<* . (/*D<ED<H<@;H*
;A< VKA?@J<*FGY; A<*C?8:(<*A>S=DF J<@*FG*: @; <D<H;B*&A<D?;<*KF@H; ?@;* - 4* 1 7?@;:6:<H*; A<*D?; <*FG*
A>=DFI<@*<VKA?@I<*CDF 9*X7?;<D*; F*JC7TKFH< XA (<* = ¢ 4d:@=K?; <H*; A<|D<L<DH<*EDFK<HHB* C <*?HH7 O<*
A2y 3 Deu=T<HFEAAIIAEQ FFGRICTKFHHEQ. <\N5B' CRAD?;<*KF@H; 2@;* - - *:@=:K?;<HHE: @l
0?:::K<*D<C2V?;: F@*8?KT*; F*< 1 7:C:8D: 798 %< 20D?@J<=*;F*1 77@; :6>*: A<*?QF 7@; *F(*(?8<00<=*JC 7K FH<I* X <*
DD:L<2BY ) gt

k1

[GOH™] = ¢ [GOH],(e7*1t — e~F2t)e~t/T 4 C

1 *

2

C<*=<;<D9: 0<=*A>=DFI<@*<VKA?@J<D?;<H*?;*<?KA*; <QE<D?; 7D<*HE<K:6:<=*CDF O*E(F; H*FG*: @;<JD?;<=*
:@;<@H:;>*46:J70<\B\O5*?2H2*67 0K : F@*FG*O:V: @J*;: 9<*?26;<D*G:;;: 0J*; F*$ Y ) *g*:@*K7H;FO*O?; - 78*

KF=<B*&A<*K7H;,FO*O?; - ?28*KF=<*:HHA?D<=*:@* " EE<@=:V*\§*



*%

!

1'KIP, 3, -(S T-$8  2%A%$8(,9)*

2(HF*<VECFD<=*,A<*D?; <*FG*X?; <D*A>=DF J<@*<VKA?@J<*X:; A% A<GF 70*F; A<D*JC7KFH<*A>=DFV>(*JDF 7 EH*
?;*K?D8F@HNIFalFgIF?@=*F*46: J 7D<*\Bash* S<K? 7H<*; A<) O%*H: J@?CHGFD*; A<*?2@F 9 <D:K*A>=DFV>(*JDF 7EH*

D<K LC*HE?D?; <=*CDF O*F; A<D*EDF; FOHIFX <*K?2@* 1 7?@;:;?;:L<C>*<L207?;<*; A< DY @;<ID?;<=*:@; <@H:;: <H*
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5)F\0* ™ (&D<LDH<*O:K<U<H?;*/@UND [*Q*UN_*p15*20="/A0N_N*QIN\*p 58
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good explanation of the reduced barrier we observe in the low temperature regime.

We turned to separate experiments conducted by Suzuki et al. and VVan Horn et al. to
better understand our results and contextualize the lack of observed water shedding. Suzuki et al.
recorded a noticeably smaller hydrodynamic radius of their wo=10 reverse micelles using a
similar DLS method (2.8 £ 0.1 nm). To maintain the structural integrity of their smaller reverse
micelles, they required a rapid cooling rate (~ 6000 K/min) for their experimental measurements.

Based on their results, one might expect the formation of large ice crystals outside the micelle.



We explain the lack of ice formation by pointing out our reverse micelles are much larger than
even their wo=10 reverse micelles, and thus preventing ice expulsion. 4°van Horn et al.
specifically cite 243 K as the threshold for ice formation, nine degrees below our lowest
measurement. Although much of their experiment revolves around the encapsulation of
ubiquitin, rendering direct comparison to our system impossible, they too used working
hydrodynamic diameters much smaller than ours (3.64 nm).*t Similar 1D *H-NMR experiments
conducted by Klitova demonstrated extracellular ice would completely eliminate the water peaks
from the 1D *H-NMR scans we collected ourselves previous to the EXSY NMR experiments.*?
Since our ability to set up the EXSY NMR experiment depended on the identification of the
water peak(s frequency, ice formation was yet again ruled out. Furthermore, Klilova note in their
discussion that the formation of ice would cause irreversible damage to the sample, preventing
the water from entering the micelle again and thus preventing the subsequent collection of
quality 1D *H-NMR spectra at other, higher temperatures.
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#U/PO wo=10 RMs Wo=15 RMs | w,=20 RMs | Bulk 2 M urea

ala* 2.1(x0.4)

Nb[* 2.3(£0.3) 4.7 (£ 2.0) 11.9 (x2.0) 15.3 (£3.1)
Nba* 2.3(x0.3)

N[ 2.5(x0.6)

N[a* 3.0(x0.5)

N/ ar 3.2(x0.7) 3.9 (x0.6) 7.8 (£0.8) 8.6 (x1.1)
NF[* 3.5(x0.8)

Nfa* 4.3 (x0.7) 2.0 (£0.4)

N_N* 6.0(x1.1) 4.6 (x0.9) 3.5 (x0.8)
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0<J?;:L<tHG L207<* O DT <=*X:; A*2@*?H; <D:HT*4q5*:H*: @; <DED<; <=*:@*, A<*=:HK7HH: F@*H<K; : F@8**

W, value Ea
(kJ/mol)
10 -12.4 (£1.9)*
15 7.6 (£1.9)
20 12.9 (£3.6)
Bulk 2 M urea 20.0 (£2.5)

¢
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(A) Conical geometry

(B) Cylindrical geometry
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(C) Ceteth-10-phosphate (0.01%) at t=60 C
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B=*394(+83.8 1iB9Q%t;9)%T3)8-3, 28! 16

function [Ffitresult, gof] = createFit(X2, Y2)

%CREATEFIT(X2,Y2)

% Create a fit.

%

% Data for “alpha-glucose temp25 int.vs.int with_errors_ 1" fit:

% X Input - X2

% Y Output: Y2

% Output:

% fitresult : a fit object representing the fit.
% gof : structure with goodness-of fit info.

% See also FIT, CFIT, SFIT.

%% Fit: “untitled fit 1-°.

% first define x and y variable arrays
X2= [0

0.002

0.01

OO RNF OO
~N a1

()]

= NP PFPOOOO0OO0OO0O0O
()]

Y2= [24.14
464 .27
683.145
1304.49
1443.845
1528.58
1422.145
1023.815
732.2
511.785
365.87
154.74
64.23
26.31

1

err = [1.99
47.16

70.54
151.01
172.77
193.61
180.74
129.14

\NO



88.61
56.06
40.21
14.71
8.20
0.85];

[xData, yData] = prepareCurveData( X2, Y2 );

% Set up Fittype and options.

ft = Fittype( "a*(exp(-1*b*X2)-exp(-1*c*X2))*(b/(c-b))+d", "independent”,
"X2", "dependent®, “y" );

opts = Fitoptions( "Method®, "NonlinearlLeastSquares” ); %chose Fitting type
opts.Display = "Off";

opts.Lower = [1500 33.92 1.701 -Inf]; %this defines the lower fitting
constraints

opts.StartPoint = [1800 68 1.9 0.934]; %this defines the initial guesses
opts.Upper = [Inf Inf Inf 2.2]; %this defines the upper fitting constraints

% Fit model to data in x and y arrays.
[fitresult, gof] = Fit( xData, yData, ft, opts );

% Plot fitted line with data In x and y arrays.
figure( "Name®, “untitled fit 17 );
h = plot( fitresult, xData, yData ); %this creates the plot

hold on

errorbar(X2,Y2,err,".", "MarkerSize",28) %this adds the error bars

legend( h, "Y2 vs. X2°, "untitled fit 1", "Location®, "NorthEast® ); %this
plots the legend

% Label axes
xlabel X2
ylabel Y2
grid on
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B=*394{+83.81iB9Q%;9)iF9)48.,[83,9:48 - Qi*=1*%L=%: 3*38-"%Qi7.933, - 76
&
%% Normalized Integrated Intensity versus mixing time
% This graph will plot multiple temperatures against each other
% Begin by defining the X and Y values for each temperature
% These plots correspond to the beta anomer
% Must keep *"[xData, yData]= "

% Create Fit of Temp 30 Data

X1= [0
0.002
0.01

OO RNF OO
~N a1

()]

= NP PFRPOOOO0OO0OO0O0O
()]

Yl= [53.77
783.97
1323.85
1944 .91
1954.62
1858.93
1647.07
1217.09
914.07
668.30
496.43
232.55
115.88
70.14

1

[xData, yData] = prepareCurveData( X1, Y1 );
% Create Fit for Temp 25 Data

X2= [0
0.002
0.01
0.05

\l

o R~NEFO
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=l NN P

Y2= [38.83
931.58
1337.90
2247.86
2370.28
2389.76
2088.97
1486.48
1051.12
741.51
538.26
227.79
93.32
41.27

1

[x2Data, y2Data] = prepareCurveData( X2, Y2 );
% Create Fit for Temp O Data

X7= [0
0.002
0.01

OoORNFOO
~N a1

ol

= NP PFRPOOOO0OO0OO0O0O
ol

Y7= [1.73
250.30
367.57
795.09
942.06
1141.36
1360.00
1154.29
799.40
515.45
335.99
111.04
46.61
17.52

1
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[x7Data, y7Data] = prepareCurveData( X7, Y7 );
% Define Fit for Temp -15 Data

X9= [0
0.002
0.01

OO RNFOO
~N a1

()]

= NP PFPOOOO0OO0OO0O0O
u

Y9= [7.51
57.28
130.00
301.48
387.37
470.43
593.97
540.46
386.76
262.32
178.74
78.15
50.71
22.55

1

[x9Data, y9Data] = prepareCurveData( X9, Y9 );

%% NORMALIZAION
% Now normalize the data where I(max)=1 using the table columns

N = normalize(T, "norm®, Inf, "DataVariables” ,{"Temp30~, "Temp25", "Templ5})

%% DEFINE ALL THE FITS

% This tells Matlab what equation to fit to each set of data

% The same equation is used for each data set since It"s the same system
% This can be copied from "file>generate code™ in cftool

%Set up Fittype and options. Temp 30
ft = Fittype( "a*(exp(-1*b*X1)-exp(-1*c*X1))*(b/(c-b))+d", "independent”,
"X1®, “dependent®, “y" );

opts = Fitoptions( "Method®, "NonlinearlLeastSquares® ); %this is the type
of fit

opts.Display = "Off";

opts.StartPoint = [2100 80 1.459 13]; %initial guesses

\Ng’



opts.Upper = [Inf Inf Inf 14]; %limits to initial guesses and resultant
fits

% Set up Fittype and options. Temp 25
ft = Fittype( "a*(exp(-1*b*X2)-exp(-1*c*X2))*(b/(c-b))+d", "independent”,
"X2", “dependent®, “y" );

opts = Fitoptions( "Method®, “NonlinearlLeastSquares” );

opts.Display = "Off";

opts.Lower = [2645 111 1.514 -19];

opts.StartPoint = [2645 111 1.514 -19.31];

% Set up Fittype and options. Temp O
ft = Fittype( "a*(exp(-1*b*X7)-exp(-1*c*X7))*(b/(c-b))+d", "independent”,
"X7", "dependent®, “y" );

opts = Fitoptions( "Method®, “NonlinearlLeastSquares” );

opts.Display = "Off";

opts.Lower = [-Inf -Inf 2.15 -Inf];

opts.StartPoint = [1500 10 2.2 1];

opts.Upper = [Inf Inf Inf 2.03];

% Set up Fittype and options. Temp -15
ft = Fittype( "a*(exp(-1*b*X9)-exp(-1*c*X9))*(b/(c-b))+d", "independent”,
"X9", “dependent®, “y" );

opts = Fitoptions( "Method®, “NonlinearlLeastSquares” );

opts.Display = "Off";

opts.StartPoint = [800 5.1 0.9572 0.485375648722841];

opts.Upper = [Inf 6.531 Inf 17.81];

%% Fit model to data.

% This part is also copied from the autogenerated code

% HOWEVER, you must add extra numbers to ensure you get different fit results
% For example fitresult became "fitresult2” and xData became ""x2Data"

[fitresult, gof] = Fit( xData, yData, ft, opts );

[fitresult2, gof2] fit( x2Data, y2Data, ft, opts );
[fitresult?7, gof7] fit( x7Data, y7Data, ft, opts );
[fitresult9, gof9] fit( x9Data, y9Data, Ft, opts );

%% Plot fit with data.

% This section creates the actual plots, as labeled

% Each plot must call upon correct fitresult or wrote data will be on wrong
plot!

hold on; %typing hold on makes sure it stays on same graph when printed
figure( "Name®, “untitled fit 17 );
h = plot( fitresult, xData, yData ); %temp 30C

hold on
h = plot( fitresult2, x2Data, y2Data ); %temp 25C

hold on
h = plot( fitresult7, x7Data, y7Data ); %temp OC

hold on
h = plot( fitresult9, x9Data, y9Data ); %temp -15C

K



% Label axes

xlabel ("Mixing time (s)°)
ylabel ("lIntegrated intensity")
grid on %the legend will print
hold off

& &
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#81.9%615"56* 1 ?2;7*;28(<H*=<OF@H;D?;:@J*D?X*:@;<JD?;: F@*L?C7 <H*?@=*; A<*?HHFK: ?;<="D<H:=772(*?D<?HB*
&AEDKL@; ?I< L 207 <HHAFX*; A?; % A<M 2D @F XK ?E; 70<=*8>* A<G: 'K @H:H; <@;0>* O 7T<HY7E*, A?@*C<HH*

;A?0* g *FCr A<PFL<D?2CC*2D< 28

!

> ?=)15"56N 1+ /1) ($#6*) OUHE<K;D?*CFD*5y0*\_* = (&' D<L<DH<*O:K<((<H*<@K?EH7C?;:@J*N*O*

Trace: Temp Area, H20O | Area, Urea Ratio Residual, Residual, | %error | %Error
max K (raw) (raw) (urea:H:0) H20 Urea (raw)
(raw)
wo=10 298 95744.12 869.69 0.01 41.43 0.01 0.043 0.000
RMs 273 818.72 85.04 0.10 0.17 0.00 0.000 0.000
wo=15 298 96683.46 3102.64 0.03 2284.34 0.57 0.024 0.000
RMs 273 322732 34128.52 0.11 66.04 2.40 0.000 0.000
wo=20 298 102594.90 3011.95 0.03 2167.91 0.43 2.113 0.014
RMs 273 319652 31021.68 0.10 62.56 1.73 0.020 0.006

*

2 T<FTHTI<?2;4 ™ SN [FQ*2B="4SENA_*QEA=F;;<="0<K; 20J0<H<QEAPH:U<*; A< <VELK; <=*
KOFHHE<?T#@=:K?;:L<tFG2:X 2;<DITD<?*:@;<D7K; :F @8 LDFHHE<?TH*:0=:K?;: 0070 0; <D7K;:F@*8<; X <<0*
A<t (&HA<?=JDFTEH2@="TD<2*2D<*QF; :K<280<*78H<0;3"
*

*
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