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Table S1. Elemental analysis of S-containing urea formaldehyde. 

Elemental analysis (wt %, ar a) 

C H O b N S 

25.05 6.17 41.89 21.93 4.96 

a as received basis; b by difference. 
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Table S2. Summary of maximum adsorption capacities (Qmax) of various 

adsorbents in literature for TC. 

Adsorbent Qmax of TC (mg/g) Refs 

Vine wood 1.98 [1] 

Peanut hulls 28.0 [2] 

Salix 25.4 [3] 

Auricularia auricula dregs 11.9 [4] 

Pinus taeda 274.8 [5] 

Rice straw 13.85 [6] 

Waste Fiberboard 13.72 [7] 

Popla and urea formaldehyde 28.74 This study 

Table S3. Relationship between selected properties of biochar and adsorption 

capacity. 

Properties 
Surface 

area 

Elemental content Surface elemental content 
N-containing functional

groups 

O 

content 

S 

content 

N 

content 

Surface 

O 

Surface 

S 

Surface 

N 
N-G N-6 N-5 N-O

R2 0.478 0.741 0.635 0.847 0.636 0.882 0.385 0.985 0.262 -0.444 0.882 
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Figure S1. The C1s spectra of a) PBC, b) PU-10%, c) PUF-10%, d) PUF-30%, and e) 

PUF-50%. PBC stands for biochar prepared by poplar; PU1 stands for biochar 

prepared by poplar and urea with the mass ratio of urea being 10%; PUF-X stands 

for biochar prepared by poplar and urea formaldehyde with the mass ratio of urea 

formaldehyde being 10%, 30% and 50%. 

Figure S2. The N1s spectra of a) PU-10%, b) PUF-10%, c) PUF-30%, and d) PUF-

50%. 

296 294 292 290 288 286 284 282 280

In
te

n
s

it
y

 (
a

.u
.)

Binding Energy (eV)

C=C

C-OH

C=O
COOH

a) PBC

296 294 292 290 288 286 284 282 280

In
te

n
s

it
y

 (
a

.u
.)

Binding Energy (eV)

C=C

C-OH

C=O
COOH

c) PUF-10%

296 294 292 290 288 286 284 282 280
In

te
n

s
it

y
 (

a
.u

.)
Binding Energy (eV)

C=C
C-OH

C=O
COOH

b) PU-10%

296 294 292 290 288 286 284 282 280

In
te

n
s
it

y
 (

a
.u

.)

Binding Energy (eV)

C=C

C-OH

C=O
COOH

d) PUF-30%

296 294 292 290 288 286 284 282 280

In
te

n
s
it

y
 (

a
.u

.)

Binding Energy (eV)

C=CC-OH

C=O

COOH

e) PUF-50%

408 406 404 402 400 398 396 394

In
te

n
s

it
y

(a
.u

)

Binding energy(eV)

N-G

N-O

N-5

N-6

b) PUF-10%

408 406 404 402 400 398 396 394

c) PUF-30%

In
te

n
s
it

y
 (

a
.u

)

Binding energy (eV)

N-G

N-O

N-5

N-6

408 406 404 402 400 398 396 394

In
te

n
s
it

y
 (

a
.u

)

Binding energy (eV)

d) PUF-50%

N-G

N-O

N-5

N-6

406 404 402 400 398 396 394

N-O

N-5

N-6

N-G

a) PU-10%

In
te

n
s
it

y
 (

a
.u

.)

Binding energy (eV)



Energies 2022, 15, 8081 4 of 7 

Figure S3. The S2p spectra of a) PUF-10%, b) PUF-30%, and c) PUF-50%. 

Figure S4. SEM images of a) PBC, b) PU-10%, c) PUF-10%, d) PUF-30%, and e) 

PUF-50%. 
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Figure S5. The correlations between surface area of biochar and adsorption 

capacity. 

Figure S6. The correlations between a) oxygen content, b) sulfur content, c) 

nitrogen content, d) surface oxygen content, e) surface sulfur content, and f) 

surface nitrogen content of biochar and adsorption capacity. 
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Figure S7. The correlations between a) N-G content, b) N-6 content, c) N-5 content, 

and d) N-O content of biochar and adsorption capacity. 
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