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Text S1. Characterization

The formation heterogeneous structure of CoCr,04-Bi,WO,4-NiS, NC was confirmed by
XRD pattern, which determines the purity and crystalline nature of the prepared particle (Bruker
D8 Advance, Germany). The morphology structure of the CoCr,04-Bi;WO4-NiS, NC was
determined by transmission electron microscopy (TEM, carl-Zeiss, Germany). The morphology
structure of the CoCr,04-Bi,WO,4-NiS,; NC was determined by transmission electron microscopy
by field emission scanning electron microscopy (FESEM, JEOL, Japan). The elemental analysis
of the prepared particle was determined by FE-SEM coupled with Energy-dispersive X-ray
spectroscopy (EDS). Fourier-transform infrared spectroscopy (FTIR) data was used to determine
the vibrational stretching present in the synthesized particle. S. Brunauer, P. Emmett, and E.
Teller (BET) surface area analyzer (Thermo Fisher Scientific Nicolet IS50) was used to
determine the surface area and porous nature of the materials. UV-visible diffusion reflection
spectroscopy (DRS) of the CoCr,04-Bi;WO,-NiS, was used to determine the reflection spectra
of the prepared particle (Perkin—Elmer Lambda 750). The effective charge separation of the
nanomaterial was characterized by photoluminescence spectroscopy (PL) and electrochemical
impedance spectroscopy (EIS). The X-ray photoelectron spectroscopy was analyzed by using
Physical Electronics (PHI Versa Probe III) to determine the chemical composition and to

confirm the formation of CoCr,04-Bi,WO,4-NiS, NC.



Fig. S1. (a) UV- visible diffusion reflectance spectra, (b) EIS and (c) BET isotherm of CoCr,QOy,
Bi2W06, NlSz and COCI‘204-Bi2WO6-NiSZ NC.
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Fig. S2. Plot of C/Cy and In(C/Cy) vs time at (al & a2) different pH, (bl & b2) at different concentration
of NCs and (c1 & c2) at different concentration of doxycycline (doxy).
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Fig. S3. Plot of C/Cy and In(C/Cy) vs time (al & a2) at different pH, (bl & b2) at different concentration
of NCs and (c1&c2) at different concentration of Cr(VI).
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Fig. S4. Reusability on the photocatalytic degradation of doxy (al) and photocatalytic removal of
Cr(VI) (a2),scavenging on the photocatalytic degradation of doxy (bl) and photocatalytic removal of
Cr(VI) (b2), (c) ESR of NC and XRD of NC before and after degradation.
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Fig. S5. Electronic band structure and DOS of (a) CoCr,04, (b) Bi;WOgand (c) NiS, NPs.

al20 3220
104 ~
10
~ 103
2 10 %_, .%OE
403
: EE
= s
= -J0-
-0()=
—10|||||||l|l _100_ |l|l|l llll
00 02 04 _06 08 10 0 2 4 6 8 10 12
K(A") K(A")
b1
10 b0
&t 0 e __;——"}
g 20-10—
5 =
m m i —
204 —
-10 I T I 1 l I l I | I | T | 1 | I
00 02 04 06 08 10 0 5. 10 15
K(A) KA

Energy (eV)

'10 ) I | I ] l I l |} l '10 1] ] l ] l ] ] l L} |
00 02 04 06 08 10 0 2 4 6 8 1012
K (A) KA



Table S1. BET surface areas, pore volume and pore size values of the prepared samples.

Sample Specific surface Average pore Pore volume (cm?/g)
area (m?/g) diameter (nm)
CoCr,04 61.3 3.8 0.095
Bi,WOg 162.8 3.2 0.335
NiS, 215.9 2.7 0.439
CoCr;04-Bi,WO¢-NiS, 246.7 3.2 0.43




Table S2. Fukui function of Doxycycline
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Table S3. The occurrence of cytological defects in root cells per 1000 cells after treatment of A.

cepa with different concentrations of CoCr,04/Bi; WO¢/NiS, nanocomposite.

Treatments SS;‘;‘EL"S MI3(%) PP(%) Mc (%) Ad(%) (To ) 1(\04/(‘:;'1 g“EI

Sample 1 99.6 98.4 0.8 0 0.8
Sample 2 98.7 98.6 0.4 0.4 0.6

0 ng/mL Sample 3  97.8 98.4 0.6 0.2 0.8 98.9+0.71
Sample 4  99.4 97.9 03 0.7 1.1
Sample 5 99.1 98.2 1.1 0.3 0.4
Sample 1 99.2 97.7 0.9 0.8 0.6
Sample 2 99.1 98.3 0.6 0.7 0.4

10 pg/mL. Sample3  98.9 97.9 0.4 0.6 1.1 98.47+0.83
Sample 4  97.9 97.2 1.2 0.9 0.7
Sample 5 97.3 96.9 1.3 0.9 0.9
Sample I~ 98.2 972 0.8 0.6 1.4
Sample 2 96.9 98.4 0.1 1.4 0.1

20 pg/mL. Sample 3  97.2 97.2 0.9 0.8 1.1 97.17+0.59
Sample 4  96.7 96.9 0.8 0.7 1.6
Sample 5 96.9 972 1.1 0.6 1.1
Sample 1 97.1 96.8 1.4 0.4 1.4
Sample 2 96.2 96.3 1.1 0.9 1.6

30 pg/mL. Sample3 94.1 95.8 0.9 1.4 0.9 95.39+1.23
Sample 4 95.1 96.2 0.1 0.7 11
Sample 5 94.5 95.2 0.8 0.9 0.4
Sample 1 89.6 96.4 0.8 0.2 0.4
Sample 2 92.1 94.6 0.6 0.9 0.7

40 pg/mL. Sample3  86.2 95.3 1.2 0.2 0.7 87.75+3.08
Sample 4  84.2 96.1 0.6 0.8 1.4
Sample 5  86.9 91.9 0.4 0.8 1.1
Sample 1 80.4 92.1 0.9 0.8 11
Sample 2  81.6 93.4 0.8 0.6 0.8

50 pg/mL  Sample3  74.9 92.6 1.4 0.2 0.9 78.14+2.77
Sample4 76.4 96.7 1.2 0.4 1.1
Sample 5 77.6 934 06 0.4 1.1

aMitotic index, "Prophase, “Metaphase, 4Anaphase, ¢Telophase



Table S4. Chromosomal aberrations and micro nuclei of root cells of 4. cepa treated with
different concentration of CoCr,0,4/Bi, WOg/NiS, nanocomposite.

Concent Chromosomal aberration Chromo Chromosomal aberration

ti f 1 .
ration o ple  Defect Defect Defec Defe somat Defec Defect Defect Defect Micronucl
Zn0O . . ) . ) aberrati . . . . .
NPs ( size sin s in ts in cts in on ts in sin s in sin el
n-5  proph metap anaph telop index prop metap anaph teloph index(%)

ase hase ase hase (%) hase hase ase ase
0

ng/mL)

S2 - ; ; ; ; ; ; ;
0 S3 - - - - Nil - - - _ Nil
S4 - ; ; ; ; ; ; ;

S5 - - - - - - - -

S1 - - - - - - - -
S2 - - - - - - - -

10 S3 - - ; ; Nil - ; - ; Nil
S4 - - - - - - - -
S5 - - . - - : - :

S1 - - - - - - - -
S2 - ; ; ; ; _ ; _

20 S3 - - ; - Nil ; _ ; _ Nil
S4 - ; ; ; ; _ ; _
S5 - : : : : : : :

S1 - - - - - - - -
S2 - + - - - - - -
S3 + - - - 09+£03 - - - - Nil
S4 - - - - - - - -
S§ - - + - - - - -

30

S1 - - - - - - - -
S2 - - - + - - - -
40 S3 - - - - 14£0.8 - - - - Nil
S4 - - + - - - - -
S5 - - - - - - - -

S1 - -
S2 + -
S3 - -
S4 - +
S5 - -

+ 1
1

50 21+£0.6 - - - - Nil

+ 1
vt
1 1
1 1
1 1
1 1




