W (S;cottish
overnment
. | gov.scot

Hydro Nation Scholars Programme

Introduction Methods
 Nanoparticle (NPs) release in sewer all along * Single analytical method to simultaneously
the material value chain: accidental spills, use quantify copper oxide (CuO), titanium dioxide
and application of thousands of NP — (TiO,) and zinc oxide (ZnO) NP mixtures based
containing products and waste processing at on microwave assisted sulphuric — nitric acids
product end of life. digestion paired with ICP-OES.
 Anaerobic wastewater treatment (AnWT) is * Anaerobic granular sludge (AGS) obtained from
one of the emerging processes used to treat a Scottish distillery.
sewage. It relies on Anaerobic Granular Sludge  Lab tests run to investigate the AGS mediated
(AGS) and can remove the organic pollution test endpoints:
load without needing oxygen and produces - Overall removal efficiency of single and
methane, used to produce energy. triple NP mixture
* Highly likely that NPs will enter AnWT plants. - Time dependent removal profile over
* Compelling need to investigate whether AGS the course of 6 hours (hydraulic
based AnWT can cope with NP loads. retention time)
Results
RS .o.Single NP scenario 1o
A 100- —O— TiLé)Z 9 mg/I b 100 4 90 mg/| C 100- 180 mg/|
90+ D zZno 29- 28:
& 60- /JA S S 70-
c_g 1 C_S C_;S 60 - ()
o o © 50 - O ®
: oo
o REETEE A :
A
40 80 120 160 200 240 280 320 360 O 40 80 120 160 200 240 280 320 360 S 40 80 120 160 200 240 280 320 360
Time (Imin) . Time (IMmin) . Time (Imin)
NP mixtures scenario
9 mg/I 90 mg/I 180 mg/|
< ] —a—cuo A< ©1 —o-Tio, 0| < £1 = cuo als | -=—cuo als 2 oo, b
g =
c c
« «
100o 40 80 _1Iglo r;;soe zc()?nz:iu;] 380 320 360 1Ooo 40 80 _1Ig:) r;]aoe 2(()%]2?(;] 380 320 360 100o 40 80 _1Ig:) r;éoe zgtﬁnz:ii% 3530 320 360 100o 40 80 _1Ig:) r;;soe 22(r)nzziu;] 380 320 360 1Ooo 40 80 _1|g|o r;]éoe 2?%]2??] 35'30 320 360 100o 40 80 _1|g|o r;]éoe 22%??] iéo 320 360
;{3\ 33 —A— 7Zn0O ;\c? :g --@--Cumulative d ’O\E? 28 —A—7ZnO C ;\3 Zg --@--Cumulative d ;\3 33 —A— 7ZnO C ;\3 Zg @ Cumulative d
\_-/ 70 - \_-/ 70 Q :/ 70 = : 70 :/ 70+ \_-/ 70
c>5 :g c>6 zg eo t->5 28 A g 23?0006 Q@ \ 4 g gg g 28
2 - 20l $%° = :8:W 2 F 2 - S Ll oo o
x igf x x c iﬁW&%’\A « f&
0 Al Ty o,ﬂ ......... . S S S . S . O e e e s e LY~ s S S S S S = E——
40 80 }Ig:)r;.-foem()?n%l‘r(;];SO 320 360 40 80 }F?r;foezz(;TiT?];BO 320 360 0 40 80 }Igi)r;foezz?nZT(r)];BO 320 360 40 80 }F?ﬁgZE?ﬁ?%;SO 320 360 0O 40 80 }Igl()rrl](SOeZ(()(;Ti?(r)]38O 320 360 40 80 }Ffﬁ;ZE(;ﬁ??};SO 320 360
Conclusion Gnages

» Single NP removal varied from 20 to 90 %.

» Cumulative removal efficacy ranged from 30 to 70 % in Organic matter
NP mixture system.

» Anaerobic granules (AGS) have the potential to
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