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Title Chemical modification of diatomite for chemical

laboratory wastewater treatment
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ABSTRACT

In this research, the adsorption of heavy metal standard solutions of natural diatomite,
modified diatomite and diatomite A, were studied. Natural diatomite was modified with
hydrochloric acid by hydrothermal method and the specific characteristics related to the effective
adsorption of three diatomites were monitored by determining their chemical composition
through X-ray fluorescence spectroscopy (XRF). Results showed that silicon dioxide (SiO,) was
the main component of three diatomites and was equivalent to 63.31, 56.79 and 82.28 %,
respectively. These corresponded with the element composition data through energy dispersive
spectrometry (EDS) which showed that the characteristic energy level of silicon (Si) and oxygen
(O) were 1.739 and 0.532 keV, respectively. The morphological investigation of diatomites was
done by using the scanning electron microscopy (SEM). Results indicated that natural and
modified diatomites were generally cylindrical in shape whereas diatomite A was generally
round-shaped with average particle size of 11.83, 15.82 and 18.42 um, respectively, which were
in confirmation with the average particle size distribution. Surface area was determined by
specific surface area analysis (BET) with values of 54.26, 55.67 and 16.40 mzfg, respectively.
The study on the adsorption of heavy metal standard solutions was determined by atomic
absorption spectroscopy (AAS) and results showed that adsorption capacities of cadmium (Cd2+),
lead (Pb2+), copper (Cu2+) and zinc (Zn2+) ions of modified diatomite were the highest at 2.527,

0.856, 3.226 and 6.097 mg/g, respectively.
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Talasnaosn 36.5 %
~HC1 36.5 % = (10%DYM Tyans
= [10(36.5)(1.15))/36.45 Taa1s
=11.49 Tyans
~ =Y o =Y a aa
~wsounsalalasaansn 1 Tuans Usuies 1000 Haddas 9nnsalalasnae
Soududu 11.49 Tuas
* foams HCI 1149 Tuan§  =(C,V,)/C,
= [1(1000)}/11.49
¥
=87 Naaaas il 1000 Haaans
~ =Y o a a aa
-wsvunsalalasnassn 3 Tuais USuias 1000 Hadans nnsalalasnae
Sadudu 11.49 Tuans
3} o
* @0aN15 HCl 1149 lya1s = (C,V,)/C,
= [3(1000))/11.49
=261 Haaaas 11 1000 Taaans
A = ' = a Aa
-wsounsalalasaansn 5 luans Usuias 1000 Hadaas a1nnsalalasnae
Sy 11.49 Tuans
* @pamg HCI 1149 Tua1i = (C,V,)/IC,
= [5(1000)]/11.49

b
=435 500005 11 1000 Hanans

12 mawsenmsazariasgiu laaon laasen lamidudu 1 Tuars USuas 1000
iadans 110 IR laason lad (NaOH)
- #99M13 NaOH 0.1 Twand  =o0.1 Tua/dns
- §09%1 NaOH =MLM,
= (0.1)(1)(40) AT
=4 N3y
1.3 MM OUEITATANINTFINUAAION (Cd™) 1000 ATDN UTNIRT 1000
Hafdas nuaalloudava (3CdSO,.8H,0) 98 %

- Foens cd” 1000 AWDN = 1000 WaAnNSH/ANS = 1 NTU/AAT
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- AosFunaioudama = [(3CdS0,.8H,0) /(3Cd)][100/%)
= [769.52/3(112.41)][100/98]
= 2.3284 N5Y

14 nwiouaisasateasgIuasia (Pb™) 1000 AN U3u1ns 1000 Saddas
N0 Tumsn (PbNO,),) 99 %
-@99Ms Pb” 1000 WMDY = 1000 Uadnsw/ans = 1 nSu/ans
- FosFaanlunsm = [(Pb(NO,),)/Pb][100/%]
= [331.21/207.2][100/99)]

= 1.6146 N5

15 MIA3ouasazatiInIFIuNedund (Cu™) 1000 AN USu1as 1000 Hadans
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- dasaneilies luasn = (Cu(NO,),.2.5H,0)/Cul[100/%]
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=3.5843 N5

1.6 mswssumsazaenaspudengd o) 1000 AMDL U5uas 1000 Hadans
1INF A 11IASN (Zn(NO,),.8H,0) 99 %
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- doadadan sy = [(Zn(NO,),.8H,0)/Zn 1[100/%]
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=4.5951 N5
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o I~{ v
2.1 msmuaanuiunsa-aslumsanagneuasazateuinsgiu lanzunaioy
Yy 9 Aad a a Aaa
Wudu 50 AWdY UYSu1as 20 Jaaans
fvuald - Ksp %93 Cd(OH),=7.2X 107
2+ Aa g a a aa a 2+ a a o
- Cd” 50 WD 151195 1000 Hadans § Cd’" 50 Yadnsu
15u1m5 20 dedans I cd 1 dadansy

%50 8.90X 10° Tuas
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Y pOH
pOH
pOH

N30 pH
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[Cd"I[OHT]
8.90 X 10°[OH T’
[OHT’

[OHT

[OH]

-log [OH]

-log (8.99 X10)
5.04

14-5.04

8.95

T = Y Y aaAadg A ~ I
WNWUﬂ’JWN’JWIﬁW%LLﬂﬂLillel!.‘illl‘ilu 50 NNLDY %zmﬂmﬂ@umam'sazmuummvﬂu

AIA-A19 UINNI 8.95

o o 1 o
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Yy 9 aad a a aa
WUUU 15 WOW 150185 20 Yaaans

Svuald

24 Aa g
- Pb" 15 "Wnou

unua luaums Ksp

143X 107

143X 10%°1.45 X 10°
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9.92 X10~
<&
g pOH
pOH
pOH

130 pH

- Ksp v84Pb(OH),=1.43X 10"

USums 1000 Uadans i Pb™ 15 Uaansy
USums 20 Taddas I Pb” 0.3 Uadnsu
w5e 1.45 X 10° Tuans

[Pb”J[OHT

145X 10° [OH T

[OHT’

[OH T’

[OH])

-log [OH]
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o ~d 1
2.3 msmsanuunsa-aslunmsanaznoumsazaeN1ngIu lane o
~ <] a a an
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Muuala - Ksp %93 Cu(OH),=4.8X 107
2+ Ao g T a an = 2+ S a w
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