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Abstract
The objectives of this research were to analyze the heavy metals in wastewater and effluent of
wastewater treatment system in Namon Hospital, Namon District, Kalasin Province, to compare the
amount of heavy metals in the wastewater with the Industrial effluent standards Industrial estates and
industrial zones and compared the heavy metals in the wastewater and effluent in order to efficiency of

the wastewater treatment system. The Atomic Absorption Spectrophotometry (AAS) was used to analyze
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following the Standard Methods for The Examination of Water and Wastewater. The samples were
collected during March - April 2020.

The result showed that the amount of cadmium, copper, manganese and arsenic in wastewater
were 0.008+0.001 ppm, 0.018+0.006 ppm, 0.041+0.008 ppm and 0.357+0.281 ppb respectively. And
effluent were 0.012+0.001 ppm, 0.017+0.004 ppm, 0.054+0.006 ppm and 0.614+0.564 ppb respectively. It
was found that most of heavy metals in the effluent were lower than the Industrial effluent standards
Industrial estates and industrial zones. The results of the heavy metals in the wastewater and the effluent
were compared by using Pair Sample T-test statistic at significance 0.05. It was found that cadmium and
manganese had p-value less than 0.05. Which cadmium and manganese in wastewater and effluent were
different. It showed that the wastewater contains cadmium and manganese lower than those in the
effluent. The copper and arsenic had a p-value more than 0.05. Which copper and arsenic in wastewater
and effluent were no different. Therefore, it was showed that the wastewater treatment system of the

hospital cannot reduce the amount of cadmium, copper, manganese and arsenic in the wastewater.
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et wAALlEy (ppm) NDIAI (ppm) unsnfla (ppm) a3 (ppb)

1 0.010 0.020 0.040 0.086
2 0.010 0.021 0.039 0.399
3 0.009 0.019 0.039 0.172
4 0.010 0.020 0.035 0.107
5 0.006 0.014 0.034 ND

6 0.009 0.010 0.048 0.268
7 0.007 0.028 0.045 0.507
8 0.008 0.019 0.044 0.473
9 0.006 0.021 0.054 0.043
10 0.006 0.013 0.033 0.365
11 0.009 0.011 0.033 0.093
12 0.009 0.012 0.033 0.537
13 0.009 0.023 0.051 1.042
14 0.008 0.031 0.063 0.684
15 0.008 0.024 0.048 0.986
16 0.010 0.022 0.041 0.042
17 0.008 0.021 0.039 0.343
18 0.007 0.021 0.040 0.311
19 0.007 0.013 0.045 0.283
20 0.008 0.012 0.037 0.353
21 0.008 0.013 0.034 0.216
22 0.008 0.015 0.038 0.748
23 0.008 0.013 0.036 0.218
24 0.009 0.014 0.036 0.298

ﬂ"]LQSEJ 0.008+0.001 0.018+0.006 0.041+0.008 0.357+0.281

e ND = Not Detected
Han1siaseRUsalaveninludide wudl Usunauendisn nesuns wusnlauazansvy IAnadey
Wiy 0.008+0.001 ppm, 0.018+0.006 ppm, 0.041+0.008 ppm Wag 0.357+0.281 ppb Aud1du
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Farinn1waus dandlumsnei 3
AN5197 3 HaN1FATIEIIUSUNalavsrdnluns

Fregnedi uAALilaw (ppm) NDIUAY (ppm) wanTE (ppm) a3 (ppb)
1 0.014 0.016 0.054 1.724
2 0.015 0.017 0.053 1.601
3 0.012 0.018 0.039 0.369
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4 0.013 0.017 0.061 1.393
5 0.011 0.015 0.056 ND

6 0.011 0.015 0.054 0.107
7 0.013 0.014 0.055 1.036
8 0.011 0.016 0.054 0.754
9 0.011 0.016 0.057 0.860
10 0.012 0.014 0.054 1.219
11 0.012 0.014 0.056 1.611
12 0.013 0.013 0.057 0.352
13 0.010 0.013 0.048 0.678
14 0.010 0.014 0.048 0.036
15 0.013 0.015 0.048 0.345
16 0.010 0.027 0.060 0.650
17 0.012 0.028 0.062 ND

18 0.010 0.028 0.066 ND

19 0.010 0.016 0.049 ND

20 0.011 0.015 0.052 0.403
21 0.014 0.015 0.051 0.718
22 0.012 0.018 0.051 0.044
23 0.013 0.017 0.051 0.174
24 0.011 0.017 0.050 0.660

Anade 0.012+0.001 0.017+0.004 0.054+0.006 0.614+0.564

“u78Ls ND = Not Detected
namsasziusunalangninluiife nud Vuawaadsn newns wdananazaisvy finade
iU 0.012+0.001 ppm, 0.017+0.004 ppm, 0.054+0.006 ppm Waz 0.614+0.564 ppb MIUAIFU
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Tavigynin ALade ANUATEIY
upALiew 0.012+0.001 ppm 1aliAu 0.03 ppm
NOIWAS 0.017+0.004 ppm 1aliAu 2.00 ppm
usanTila 0.054+0.006 ppm 14l 5.00 ppm
asny 0.614+0.564 ppb TaitAu 0.25 ppm
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Jaianwdus 1¥adia Pair Sample T-test NszAutiydnAty 0.05 fakandlumsnei 5
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Tavewdn | Ywnadavewdnluide | Ysunedavewdnluidia AEDA
t p-value
wanLley 0.008+0.001 ppm 0.012:0.001 ppm -11.219 0.000%
NBILAY 0.01840.006 ppm 0.017+0.004 ppm 0.703 0.489
a1 0.041+0.008 ppm 0.054+0.006 ppm -5.907 0.000*
GIELL” 0.357+0.281 ppb 0.614+0.564 ppb -1.829 0.080

NUNYLIAA

* Jipuuansnanseauteddgy 0.05
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ppm Wag 0.357+0.281 ppb A1UERU) wazluthiie (0.017+0.004 ppm Wag 0.614+0.564 ppb AIUAIAU) 2R p-
value Wy 0.489 ua 0.080 AU wansIUTINUMeuAarasvylutFsuazthiialdunnsnety du
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Janian1udug wu Tudndeflusuauandlon nesuas wuanfauagansny windu 0.008+0.001 ppm,
0.018+0.006 ppm, 0.041+0.008 ppm Wag 0.357+0.281 ppb AuE16U Han1sAnwIdenndesnuIdevesiiyad
Aelnaning uazanz (2551) W1 11ABINDIANIEN 9 VosAMETIUALNTIEAERS PRIRINTUUNTINGFY 3
USunauwpaidion 0.00095 — 0.00353 ppm Az 0.01969 — 0.03341 ppm kazUsev 0.00390 — 0.01100 ppm
Juidousglutids waz Beril Salman Akin (2016) l¢@nwsnisuudeulavewiin 9 wiin léun wandou ne
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opm, 0.06 ppm, 0.02 ppm, 0.007 ppm, 0.004 ppm waz 0.003 ppm AU Feideanlsmeuiausznau
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vudlousgluthide (Evens Emmanuel wagamg, 2005) uarluifisduimauandon vosuns wemiauazaismy
Winffu 0.012+0.001 ppm, 0.017+0.004 ppm, 0.054+0.006 ppm Waz 0.614+0.564 ppb A11&1FU 150
Lﬂ%mﬁauﬁuﬂ"mwmgwwfwﬁqmﬂiimuqmmmm UANYAAMNTTULALIIAUTENBUNITRNENMNTITH WUT Tl
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