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• a kinetic model for small molecule photochemical reaction is developed for reversible 

anthracene dimerization in solution 

• determination of wavelength dependent kinetic parameters for anthracene 

dimerization and its reverse reaction performed from 260 to 330 nm 

• the small-molecule model is currently being extended for the application in the single-

chain polymer nanoparticle folding by using polymer chains synthesised with 

anthracene units incorporated
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Introduction

𝑐A,𝑡+Δ𝑡 = 𝑐A𝑡e
−2𝑘+app(𝑐A𝑡)𝑡

𝑘+app 𝑐A =

𝑘2
𝑘−1

𝒥a 𝑐A

𝑘2
𝑘−1

+
𝑘3
𝑘−1

𝑐A+1

𝒥A 𝑐A =
𝐸pp𝑇𝜆𝑓

𝐸𝜆𝑁A𝑉
1 − 10−𝜀A𝑐A𝐿

𝑐A,𝑡+Δ𝑡 =
𝑘−𝑎𝑝𝑝(cA,t,cA2,t) −[𝑘−𝑎𝑝𝑝(cA,t,cA2,t)−𝑘+𝑎𝑝𝑝 cA,t,cA2,t 𝑐𝐴,𝑡] exp[−2𝑘+𝑎𝑝𝑝 𝑐A,𝑡,𝑐A2,𝑡 Δ𝑡]

𝑘+𝑎𝑝𝑝(cA,t,cA2,t)

𝒥A2 𝑐A, 𝑐A2 =
𝐸pp𝑇𝜆𝑓

𝐸𝜆𝑁A𝑉

𝜀A2𝑐A2
𝜀A𝑐A+𝜀A2𝑐A2

1 − 10− 𝜀A𝑐A+𝜀A2𝑐A2 𝐿

𝑘+app 𝑐A, 𝑐A2 =

𝑘2
𝑘−1

𝒥a 𝑐A,𝑐A2

𝑘2
𝑘−1

+
𝑘3
𝑘−1

𝑐A+1
𝒥A 𝑐A, 𝑐A2 =

𝐸pp𝑇𝜆𝑓

𝐸𝜆𝑁A𝑉

𝜀A𝑐A

𝜀A𝑐A+𝜀A2𝑐A2
1 − 10− 𝜀A𝑐A+𝜀A2𝑐A2 𝐿

𝑘−app 𝑐A, 𝑐A2 =
𝑘5𝒥A2 𝑐A,𝑐A2

𝑘5+𝑘−4

(𝑓𝑜𝑟 𝑐𝐴,0 ≠ 0𝑚𝑜𝑙 𝐿−1)

0

20

40

60

250 300 350 400

k
3
/k

-1
[ 

L
 m

o
l-1

]

wavelength [nm]

0

1

2

3

4

5

6

7

250 350 450

k
2
/k

-1
[ 

L
 m

o
l-1

]

wavelength [nm]

0.0E+00

5.0E-03

1.0E-02

1.5E-02

2.0E-02

0 2000 4000 6000

co
n

ce
n
tr

at
io

n
 [

m
o
l

L
-1

]

time [s]

375 nm

diluted 𝑘+app(𝑐A,sol,t, 𝑐A,SCNP,t) =

k2
k−1

𝒥A,smn 𝑐A,sol,t

𝑘2
𝑘−1

+
𝑘3
𝑘−1

𝑐A,SCNP,t+1
𝒛𝒕

zt represents restrictions imposed on the reaction due to the         

attachment on the polymer chain
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Single chain nanoparticles (SCNPs) have

promising applications in a variety of fields, most

notably in catalysis. Current interest lies in

achieving tailored control over the resulting

structure and size of the nanoparticles, which

requires a high level of control over their

synthesis. Reversible photochemical reactions

possess the benefit of such control over the

reaction in space and time.1

Herein, a kinetic model for small molecule

photochemical reactions is developed for the

reversible anthracene dimerization in solution. λ-

dependent kinetic parameters are determined.2,3

The model is currently being extended for the

application in the SCNP folding.
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