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“We forget that the water cycle and the life cycle are one.”

Jacques Cousteau 1910 - 1997




Cape Town drought declared a 'national
disaster’

13 February 2018

South Africa has declared the drought which has seen Cape Town hurtling
towards "Day Zero" a national disaster.
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Purpose

Overall Goal: Evaluate the performances of advanced LC-
QQQ methods for trace organic compounds during advanced
water treatiment

Objectives:
O Labor and time requirements
Q Selectivity
O Accuracy

O Sensitivity




Direct Water Injection

Sample 1s directly injected onto the analytical column

80 ulL imjection volume

3 samples per hour

Column: ZORBAX Eclipse Plus 95A C-8 (2.1 x 100 mm, 1.8 um)
Mobile Phases: HyO + 0.1% Acetic Acid and Acetonitrile
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Online-SPE

Sample gets extracted using a cartridge icorporated before
separation
- 1.7 mL mjection volume

- 3 samples per hour
- Column: Poroshell 120 EC C-18 (2.1 x 50 mm, 2.7 um)

- Mobile Phases:H,O + 0.19% Acetic Acid and Acetonitrile
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Targeted Compounds
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Benzotriazole Caffeine Carbamazepine
I/CC HC Pharm
Restrainer in photographic emulsions Stimulant Antiepileptic, analgesic
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Meprobamate Sulfamethoxazole TCPP
Pharm Pharm PCP
Anxiolytic drug, tranquilizer Antibiotic Fire retardant

HC: Household chemical; I/CC: Industrial/commercial chemical; Pharm.: Pharmaceutical



Fxperimental

UUllt.Y_l. ______________________________

| |

et sl N So i = Wi |

I Effluent N N N Effluent - |

I Microfiltraton  Reverse Osmosis UVAOP I

i —
Utlhty 2

I Granular Media Filtration -I

' |
s B oo [ome poBou

I Efﬂuent
N N N Ozone BAC Ozone Lake Biofiltration

I_ Ultrafiltration




DOC Results
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A EEM Results
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CEC Overview

OSPE/DWI

Utlity 1

66 [C—=» 66 = 1/1 C= <MRLs
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Secondary Effluent Concentrations

OSPE/DWI >1,000 ppt <1.000 ppt
————— — . —_
I Benzotriazole | I Catfene
| 10,040/9,280 | | A79/434 |

: I
| 1152/1800 | | 55/197 |

|
| Sulfamethoxazole I | Carbamazepine |
I 1,840/1,600 I I 919/240 I
| ! | :
| 1,217/1,057 | | 146/189 |

: I
| TCPP I | Meprobamate |
| 2,100/2,200 | | 849/433 I
I 1,5383/2,325 I I 167/150 |
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Catteine Results
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Catteine Results
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Benzotrazole Results
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le Results
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Concentration (ng/L)
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MRLs at Utlity 1

Secondary Eft MF Eft RO Eft UVAOP EFF
DWI | O-SPE| DWI |O-SPE| DWI |O-SPE| DWI | O-SPE

Benzotriazole 800 130 | 760 100 340 8 320 8

Cafteine 60 44 51 41 17 ] 18 6

Carbamazepine | 120 31 130 32 26 4 27 4

Meprobamate 110 69 99 73 29 5 29 5

Sulfamethoxazole| 51 54 44 42 15 5 16 5

TCPP 290 | 720 | 260 | 600 | 200 57 | 200 71




MRLs at Utlity 2

Sec EFF Oz1 EFF BAC EFF 0Oz2 EFF LK INF BF EFF
DWI | OSPE| DWI | OSPE | DWI | OSPE | DWI | OSPE | DWI |OSPE| DWI |OSPE
Benzotriazole 640 | 150 | 240 86 200 43 180 54 120 53 130 33
Caffeine 27 63 14 26 12 17 13 22 11 13 11 6
Carbamazepine | 110 20 89 22 24 12 22 10 23 3 21 3
Meprobamate 74 37 18 26 16 17 17 18 13 8 12 5
Sulfamethoxazole | 38 51 11 28 10 18 10 18 9 11 9 8
TCPP 150 | 610 | 35 400 31 190 30 180 29 180 29 120




Conclusion

| > Various TOrCs were present in the
secondary effluent and throughout the |
treatment trains |

All TOrCs were reduced to below

detection Iimits 1in the final advanced
water treatment effluents _

|
Both analytical methods displayed -
similar concentrations for the different I
effluents |

Waste Water
Treatment

most of the indicator compounds |

analyzed :

|

- » Both methods offer similar labor |
mtensity and run times, as well as

L comparable costs |

|
|
|
| |
| » O-SPE demonstrated lower MRLs for |
|
|
Direct Potahle Reuse |
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