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Parinthorn Temyarasilp 2008: Preparation and Characterization of Activated Carbon from
Dendrocalamus asper Backer and Dendrocalamus Latiflorus. Master of Science (Chemistry),
Major Field: Inorganic Chemistry, Department of Chemistry. Thesis Advisor: Associate Professor

Apisit Songsasen, Ph.D. 277 pages

The preparation and characterization of activated carbon from Dendrocalamus asper Backer (DB)
and Dendrocalamus Latiflorus (DL), from Kanchanaburi provice, were studied. The chemical agents used for
activation were phosphoric acid (H,PO,), potassium hydroxide (KOH) and nitric acid (HNO,). The results
showed that properties of prepared activated carbon including proximate analysis, adsorption capacities
depended on the type of precursors (breeds and ages of bamboos), chemical agents and activation conditions
such as chemical concentrations, time of activation. In addition, the adsorption of cadmium, methyleneblue,
phenol and iodine from aqueous solutions were also studied and compared with commercial activated carbon
and commercial bamboo charcoal. Finally, the functional groups and structures of activated carbon were

studied by fourier transform infrared spectrometer (FTIR) and scanning electron microscope (SEM).

The adsorption capacities of cadmium (IT), methyleneblue, phenol and iodine were fitted with
Langmuir isotherm more than Frundlish isotherm as considered from the correlation coefficient. For the
adsorption of cadmium (1), the activated carbon from 2 years of DB that activated by KOH , had the highest
adsorption capacity, 0.19 mg/g, while commercial activated carbon and commercial bamboo charcoal were
0.12 and 0.08 mg/g respectively. For the adsorption of methyleneblue, the activated carbon from 3 years of
DL that activated by KOH, had highest adsorption capacity, 14.75 mg/g, while commercial activated carbon
and commercial bamboo charcoal were 333.33 and 15.29 mg/g respectively. For the adsorption of phenol, the
charcoal from 3 years of DB had highest adsorption capacity, 2.66 mg/g, while commercial activated carbon
and commercial bamboo charcoal were 2.59 and 2.51 mg/g respectively. Finally, for the adsorption of iodine,
the activated carbon from 2 years of DL that activated by KOH, had highest adsorption capacity, 4.20 mg/g,

while commercial activated carbon and commercial bamboo charcoal were 9.69 and 6.89 mg/g respectively.

Student’s signature Thesis Advisor’s signature
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20 - 40 300 WV-L 517
mesh (8 x30) (8x30) (12 x 30)
WUNAD, m’/g (BET) 650 950 — 1,050 1,000 1,050
ANnunumiulsIng, gem’ 0.40 0.48 0.48 0.48
ANUMUUUYDINT Tadouna, Ib/Cu.ft 225 26 26 30
ANUHUMUUDTY, g/lom’ * 2.1 2.1 2.1
ANUHUIUUYDIDYN A, g/em’ * 13-1.4 1.4 0.92
vualseansua 0.5 0.8-1.0 0.85—1.05 0.89
dudszansnnuna 1.3 <19 <18 1.44
50105 Tnga 0.95 0.85 0.85 0.60
idurugudnalunde, mm 0.7 15-1.7 15-1.7 1.2
fovazgegaiiionuazinIToU
Tnajniuwes 8 (%) - 15 8 -
Tnajninues 12 (%) 10 - - 5
=3 1 I'4
1NNIUUDT 30 (%) - 4 5 5
< 1 14
@NNINVOT 40 (%) 5 - - -
loTeduiiues (mg/e) 600 900 950 1,000
WeUT U LIRS * 78 70 85
i (%) 0.4 8 75 0.5
2
ANNFUFITA (%) 12 2 2 1
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fan: http://www.reskem.com/pages/carbon-pdfs.php
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Particles trajectorie:
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Specific amount adsorbed n

Relative pressure p/p®
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flan: Department of Chemistry. Surface Analysis Facility. University of Oxford (aau“laﬁ)
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OH OH OH OH OH
Cl NO CH ON CH
2 3 2 3
CH NO
3 2
1 2 3 4 5
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3. 2-nitrophenol
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8. 13#iaanVg (methylene blue)
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e http://www.mrcgene.com
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asisznen

Organic acid

Formic acid, Acetic acid, Propionic acid, Butyric acid, Isobutyric

acid, valeric acid, isovalenic acid, etc.

Phenol

Phenol, o-cresol, m-cresol, p-cresol, 2,4-xylenol, 3,5-xylenol,

4-ethylphenol, 4-propylphenol, catechol, etc.

Carbonyl compound

Formaldehyde, acetaldehyde, isobutyldehyde, butylaldehyde,

glyoxal, acrolein, acetone, methylethylketone, etc.

Alcohol

Methanol, ethanol, propanol, isopropanol, allylalcohol, etc.

Neutral ingredients

Acetol, maltor, 4-methyl veratrole, 4-ethyl veratrole, 4-propyl

veratrole, 3,4-benzopyrene, etc.

Basic ingredients

Ammonia, methylamine, dimethylamine, pyridine, etc.
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YHAVDINTADUNS
quiianieg NIAFAIN NFANINIGN NIANIAN
(citric acid) (tartaric acid) (malic acid)
autiana1u
ga3 luana C,H,0, CH,0, C,H,0,
0
0 0
k3
CEAGERGEAN on )k )j\
H OH OH

OH

2-hydroxypropane-

¥OMUTLUL TUPACH 1,2,3-tricarboxylic

acid

waTuana (g/mol) 192.123
AUUAN NN IN 1AL 1)

ANy HANTU
ANaNIYIAI (K) 426.15
anuasalumsazaieh
(g/100 cm’) 133
ANNDNIUNE (g/em) 1.542

methanoic acid

46.025

voauviad la

281.55

azang'ld

ethanoic acid

60.05

vouvian la

289.6

Y
azang'ldaunn

1.049

* JTUPAC : International Union Pure and Applied Chemistry
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FAVDINTADUNTS
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0
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H OH OH
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AuIANIMININ Lag 1al
ANHUL
ANadUYAN (K)
mmmmm“lummzmﬂﬁw
(g/100 cm3)
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2-hydroxypropane-
1,2,3-tricarboxylic
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2-hydroxypropanoic
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2K A A 1
NANTINADIDOU

395.15

azae'lda

methanoic acid

methanoic acid

46.025

vouviad la

281.55

azang'ld

ethanoic acid

ethanoic acid

60.05

vouviad la

289.6

Y
azane'ldaunn
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FAVDINTADUNTS
quiianieg nsa Insiooin nsadINnin nyale Tadiinsn
(propionic acid) (butyric acid) (isobutyric acid)
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ga3 luana C,H,0, C,H,0, C,H,0,
0 o n
gasTasaadng \)k /\)J\ o
OH OH

¥ouILVU ITUPACH

waluana (g/mol)
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AN
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0.99
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265.1
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0.95

2-methylpropanoic
acid

88.10

vouvian e

226.15

azang' g

0.97
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nsaleanosn Wuty (H,PO,, AR. grade, Ajax Finechem, Aukland, New Zealand)

Tnunaiden'lansonlad (KOH, AR. grade, Ajax Finechem, Aukland,

New Zealand)

nsalalasnaesn 1T (HCL, AR. grade, Carlo Erba, Rodano, Milan, Italy)
loToAu (I, AR. grade, Univar, Seven Hills, Australia)
Twunaideylololag (KI, AR. grade, VWR international, England)
Tamaenls Todamla (Na,S,0,.5H,0, AR. grade, Merck, Darmstadt, Germany)
TaRenas uoiua (Na,CO,, AR. grade, Merck, Darmstadt, Germany)
Twunenden'le Towan (KIO,, AR. grade, Univar, United State of America)
Starch

laTwunadonlaTaswunodvla (K,HPO,, AR. grade, Merck, Darmstadt,
Germany)

Yuoa (C,H,O, AR. grade, Carlo Erba, Rodano, Milan, Italy)

Tnumatden Tuswe (KBrO,, AR. grade, BDH, Poole, United Kingdom)
TwunadeuTus lua (KBr, AR. grade, Merck, Darmstadt, Germany)
TwunadeuTus lua (KBr, IR. grade, Carlo Erba, Rodano, Milan, Italy)
NIADLAA ﬂ!flgljll"ﬂ}u (CH3COOH, AR. grade, Merck, Darmstadt, Germany)

TReuoHAN (CH,COONa, AR. grade, Merck, Darmstadt, Germany)
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diluted hydrochloric acid, AA. Grade, Carlo Erba, Rodano, Milan, Italy)
NSAVDIN (B(OH),, AR. grade, Fisher, Leicestershire, United Kingdom)
NIAFATN (C,HO., AR. grade, Univar, Seven Hills, Australia)
mﬁa’ﬁu‘ug (C,H,N,CIS , AR. grade, Fluka, Steinheim, Switzerland)
1anyU (CH,,, AR. Grade, Mallinckrodt, United State of America)
laeiadisos (C,H,,0, AR. grade, Merck, Darmstadt, Germany)
ARG (C, AR. grade, Fluka, Steinheim, Switzerland)

gl lrfudu (C, Lab. Grade, Charcoal home, Bangkok, Thailand)
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97U Bunton ** - - 7.71
Trumsnszdu 455
1) nizaulag H,PO, 11.20
nizdqulae KOH 9.45
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ring 27 nsgaulag H,PO, 11.43
nizdulao KOH 8.97
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37 nizAu lag H,PO, 16.08
nizaulag KOH 9.12
Tajrumsnszdu 5.88
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nizdulao KOH 9.10
Tirumsnszdu 4.74
Triviang 27 nizAu lag H,PO, 9.75
nizAulae KOH 7.52
Trumsnszdu 5.07
31l nizaulag H,PO, 9.30
nizdulae KOH 8.48
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nszduTag KOH 6.86 14.43 43.26 4231
Turumsnszdu 3.61 6.92 52.41 40.67
37 nszdulae H,PO, 7.75 5.20 35.98 58.85
nszdulag KOH 9.80 9.66 46.88 43.46
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1) nszqulag H,PO, 8.24 5.34 41.26 53.40
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37 nszdulae H,PO, 4.98 9.01 33.96 57.03
nizqulne KOH 5.83 1435 45.09 40.56
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1BUAAY (cm™)

AU
3,450 — 3,350 2,950 - 2800 1,750 — 1,650 1,580 — 1,540 1,000 — 1,200 880 - 650
board, medium very weak very weak board, strong very weak
Fluka* Q)
3,432 2,917 2,850 1,559 1,115 1,019 881 836 802 720
board, medium very weak weak board, medium weak
Bunton** )
3,432 2,917 2,850 1,559 1,541 1,078 873 802 668 616
, - board, medium medium medium board, weak board
lrina 01g 17 )
3,417 2,925 2,850 1,556 1,108 1,026 869 810 787 668
, - v v board, weak weak weak strong board, medium sharp
lring 019 13 nszdude H,PO,
3,417 2,925 2,850 1,697 1,574 1,171 877 806 754
, - v board, weak medium weak strong board, medium sharp
Trina 01g 17 nszdudie KoH
3,410 2,917 2,850 ~1,700 1,578 1,183 877 806 750 668
, A board, medium medium strong board, strong board
rina 01g 27 ©)
3,417 2,925 2,850 1,559 1,115 873 835 802 750
, - v board, weak weak weak strong board, medium sharp
Tring 01 27 n3zdudle H,PO,
3,425 2,925 2,843 1,701 1,679 1,571 1,134 1,019 873 810 746
, - v v sharp, strong medium weak strong board, medium sharp
rina 01g 27 nszduale KOH
3,417 2,917 2,850 ~1,700 1,585 1,168 1,022 881 750 668

J v o Jd a a o a v 4
* DIUNNUUA WaA 1A UTHN Fluka WU 0@YHAAN UM 05120

% 01115716l wan Tag VSN Thai Agard Dee Bamboo Charcoal Products
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@AY (cm™)

rian Y
3,450 - 3,350 2,950 - 2800 1,750 - 1,650 1,580 — 1,540 1,050 — 1,200 880 - 650
, - board, weak very weak weak board, medium sharp
rinq 01g 3 )
3,425 2,917 2,850 1,556 1,112 869 806 750 668
, - v board, medium weak medium board, strong sharp
Trine 01 37 nazduane H,PO, )
3,425 2,925 2,850 1,567 1,112 1,022 877 828 806 754
, - v v board, medium weak very weak medium board, strong sharp
rina 01g 3 7 nszduale KOH
3,417 2,925 2,858 ~1,700 1,556 1,138 869 813 750 668
, R - board, medium weak medium board, medium sharp
Tsivang 01g 17 ©)
3,410 2,917 2,843 1,582 1,108 1,026 877 795 776 668
, . - v v board, medium very weak very weak medium board, medium sharp
Teiviung 01g 17 nszdudie H,PO,
3,417 2,917 2,850 1,690 1,589 1,093 881 795 690 668
, . ~ v board, medium weak very weak strong board, medium sharp
lrinang 019 17 nszduate KOH
3,395 2,917 2,850 1,694 1,574 1,198 877 810 750 668
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@AY (cm™)

AU
3,450 - 3,350 2,950 - 2800 1,750 - 1,650 1,580 — 1,540 1,050 - 1,200 880 - 650
, . ~ board, medium weak weak board, medium sharp
Trinang 01g 29 )
3,410 2,917 2,843 1,559 1,541 1,089 869 802 754 664
, . - v board, medium very weak very weak board, medium sharp
Teiviung 01y 27 nszdudne H,PO, )
3,432 2,925 2,850 1,559 1,101 873 806 750 668
, . - v v board, medium weak weak medium board, strong sharp
Trivang o1g 27 nszdudie KOH
3,410 2,917 2,850 1,686 1,574 1,160 873 813 750 668
. ~ board, medium medium medium board, medium sharp
lrinang 01g 37 )
3,425 2,917 2,843 1,571 1,556 1,108 873 802 754 668
, . - - board, medium very weak weak medium board, strong sharp
Teiving 01g 37 nszdudie H,PO,
3,417 2,917 2,843 1,686 1,578 1,112 873 810 750
, . - v v board, medium weak weak medium board, medium sharp
Trivang o1g 37 nszduaie KOH
3,402 2,917 2,843 1,701 1,682 1,559 1,541 1,149 873 813 750 668
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Mag= 2.00KX Scan Speed =10 Signal A=SE1 Date :24 Dec 2005
EHT=10.00kvy WD= 9mm PhotoNo.=57 Time :8:32:38

Flarerd Age = 11 it Hoars.
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Mag= 200KX Scan Speed=10 Signal A=SE1 Date :24 Dec 2005
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= A A s §
Mag= 200KX Scan Speed =10 Signal A=SE1 Date :24 Dec 2005
EHT=10.00kvV WD= Smm Photo Ne.=62 Time :9:58:13

— Fiamert Age = 1341 Howrs
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Mag= 200KX Scan Speed=10 Signal A=SE1 Date :24 Dec 2005
EHT=1000kV WD= 9mm PhotoNo.=65 Time:10:14:49

Flamert Age = 1265 Wours
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hMag= 500 KX Scan Speed = 12 Signal A= SE1 Date 17 Feb 2005
EHT = 15.00 k' Wh= 12mm Photo Mo. =40 Time (142723 e
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Mag= 2.00KX Scan Speed =10 Signal A=SE1 Date :24 Dec 2005
EHT=10.00kv WD= 9mm PhotoNo.=75 Time :11:13:15
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Mag= 2.00KX Scan Speed =10 Signal A=SE1 Date :24 Dec 2005
EHT=10.00kvY WD= Smm PhotoNo.=81 Time :11:41:36
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Mag= 2.00KX Scan Speed =10 Signal A=SE1 Date :24 Dec 2005
EHT=10.00kvy WD= 9mm PhotoNo.=84 Time :11:45:38

s Hears

$ c&’ a 1 1 % a
mni 59 anmiuivesou i lavang o1g 2 3 degnnszquarensaneales mdudu

[

nhasves 2000 1 szezlsingluam 10 lulaswas



162

Mag= BO00KX Scan Speed =12 Signal A=SE1 Date :17 Feb 2005
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FUADIU o1y aamzmanszdu anuilunsaansi Wunaaaiion
IMZ AN (pH) NQNAATY (%)
91 Fluka* - - 4.50 94.71 £ 0.14
97U Bantan** - - 5.00 93.80 £ 0.18
o lurmsnszdu 4.00 94.75 1 0.24
17 ”
nszdulag H,PO, 4.50 95301 0.18
. o lddwmsnszdu 4.50 96.23 10.33
1¥rimg 217l .
nszaulag H,PO, 4.00 96.01 1 0.09
o lddwmsnszdu 4.50 95021 0.15
39 ”
nszauIag H,PO, 5.00 95.03 1 0.23
y lirumsnszdu 4.50 93.3410.23
1
nszaulag H,PO, 4.50 94.36 £ 0.20
L L lddwmsnszdu 4.00 94.02 1 0.21
1 lsivang 21 .
n3zqulag H,PO, 4.00 9477 £ 0.15
o lurmmsnazdu 4.50 94.1510.18
39 ”
nyzauIag H,PO, 4.00 94.28 £ 0.12

U v o a a o a [ 4
* muﬂmuﬁ Wan 1ag USHN Fluka HuOavRannsen 05120

w911 1710 wan Tae U3 N Thai Agard Dee Bamboo Charcoal Products
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FUADIY 91 AN1ZMINTZRU IR AT YSunauaaiioy
Mz AN (U9) NYNAATY (%)
91U Fluka * - - 90 95.10 £ 0.13
27% Bunton ** - - 120 9434 £0.36
; lirumsnszdu 210 95.47 £0.12
17 ”
nszdulag H,PO, 120 94.64 1 0.17
. . Tirumsnszdu 180 95.57 £0.18
1%l 27 .
nszaulag H,PO, 120 9592+ 0.22
. Tirumsnszdu 180 94.62 1033
37 ”
nszaulag H,PO, 150 94.40 £ 0.30
” Tirumsnszdu 180 93.69 £ 0.41
1
nizau lag H,PO, 150 9452 £0.27
oo ; Trumsnszdu 180 94.57 1 0.23
1 lsivang 279 .
nyzaAulag H,PO, 120 95.92 1 0.22
} Trumsnszdu 210 94.65 1 0.36
31 ”
nyzauIag H,PO, 150 93.81 £0.26

' v o Jd a a o a o 4
* DIUNUNUA AR 1A UTEN Fluka HINGLaUNaANN 05120

w911 1710 wan Tae U3 N Thai Agard Dee Bamboo Charcoal Products
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1
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. . Tuirumsnszdu 5.0 98.84 1 0.18
1%l 27 .
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¥UAD U 018 AANITMINTLAU C. C, 1 X 1
: : — T T R’ log — = —logC,+ logk R’
de Q bQ m n
914 Fluka * - - y = 0.0030x + 0.0040 0.9922 y = 0.1716x +2.2437 0.9844
11U Bunton ** - - y = 0.0654x +0.1277 0.9947 y = 0.0724 + 1.0333 0.9903
lurumsnszdu y = 0.0919x + 0.1431 0.9983 y = 0.2099x + 0.7027 0.9715
19 nszdqulag HPO, y = 0.0754x + 0.0692 0.9843 y = 0.1663x +0.8717 0.9501
nizdulae KOH y = 0.1327x + 0.3005 0.9856 y = 0.1012x + 0.6749 0.9040
lurumsnszdqu y = 0.0814x + 0.3706 0.9832 y = 0.1474 + 0.7706 0.9824
15 Trina 27 nszdulag HPO, y = 0.1181x +0.1451 0.9992 y = 0.1224x +0.7123 0.9948
nizaulao KOH y = 0.0803x +0.1388 0.9916 y = 0.2034x +0.7692 0.9907
lurumsnszau y = 0.1317x + 0.3406 0.9921 y = 0.1241x + 0.6382 0.9909
37 nszdulae HPO, y = 0.1954x +0.5532 0.9883 y = 0.1082x + 0.4889 0.9709
nszaulag KOH y = 0.1321x + 0.1663 0.9971 y = 0.1616x + 0.6151 0.9851
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¥UAD U 018 AANITMINTLAU C. 1 C, X 1
: : — T " R’ log — = —logC,+ logk R’
de bQ Q m n
luirumsnszau y = 0.1350x + 0.0067 0.9937 y = 0.0909x + 0.7306 0.8197
13 nszdulag HPO, y = 0.1435x +0.1872 0.9968 y = 0.0864x + 0.6840 0.9679
nszaulag KOH y = 0.1034x + 0.1364 0.9979 y = 0.1369x + 0.7496 0.9969
lusumsnszdqu y = 0.0887x + 0.0659 0.9975 y = 0.1160x + 0.8699 0.9633
1 kg 29 nszdulag HPO, y = 0.1094x +0.1908 0.9961 y = 0.1066x +0.7592 0.9968
nizdulae KOH y = 0.0837x + 0.0683 0.9991 y = 0.1398x + 0.8550 0.9854
Tirumsnszdu y = 0.1106x + 0.0603 0.9972 y = 0.2099x + 0.7207 0.9715
37 nszdulae HPO, y = 0.1180x +0.3336 0.9849 y = 0.0909x + 0.7289 0.9679
nszaulag KOH y = 0.0678x +0.0310 0.9903 y = 0.1992x +0.9365 0.9343
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13 nizaulag H,PO, 13.2626 1.0896
nizdulae KOH 7.5358 0.4416
lurumsnszdu 12.2850 0.2196
17 liaq 27 nsgaulag H,PO, 8.4674 0.8139
nizgulae KOH 12.4533 0.5785
lirumsnszdu 7.5930 0.3867
39 nizaulag H,PO, 5.1177 0.3532
nizaulag KOH 7.5700 0.7943
lurumsnszdu 7.4074 20.1493
11 nszaulag H,PO, 6.9636 0.7666
nizdulao KOH 9.6712 0.7581
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1% sy 27 nizau lag H,PO, 9.1408 0.5734
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01 Fluka* - - 0.25 10.0 97.50 +0.52
7% Bantan** - - 0.25 10.0 94.59 1 0.49
lirumsnszdu 0.35 14.0 98.67 £0.97
1
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Mizay (pH) NQNAATY (%)
91U Fluka * - - 6.5 97.278 £ 0.30
27% Bunton ** - - 6.5 96.51 £0.39
y lirumsnszqu 6.5 98.67 £0.97
1
nszaulag H,PO, 6.5 94.89 £ 1.00
. . Tuirumsnszdu 6.5 99.28 1 0.66
1%l 27 .
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3
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¥UAD U 018 AANITMINTLAU C. C, 1 X 1
: : — T T R’ log — = —logC,+ logk R’
de Q bQ m n
91 Fluka * - - y = 0.3860x +0.1778 0.9828 y = 0.4474x +0.2045 0.9805
211 Bunton ** - - y = 0.3979x +0.1709 0.9880 y = 0.4041x +0.1934 0.9875
Tismmsnszdu y = 0.8111x +0.2523 0.9930 y = 0.2099x — 0.0922 0.8446
19 nszdqulag HPO, y = 0.4910x +0.3313 0.9862 y = 0.4229x +0.0377 0.9828
nszqu Iag KOH y = 0.479%x +0.1473 0.9795 y = 0.3818x +0.1612 0.9126
lurumsnszdqu y = 0.6050x + 0.1800 0.9789 y = 0.2295x + 0.0384 0.8231
15 Trina 27 nszdulag HPO, y = 0.5855x +0.2553 0.9933 y = 0.3201x +0.0181 0.9899
nszdulae KOH y = 0.4895x +0.1758 0.9475 y = 0.3831x+0.1310 0.9464
lismmsnszdu y = 0.6740x +0.3191 0.9765 y = 0.3013x — 0.0608 0.8757
37 nszdulag HPO, y = 0.7086x +0.2951 0.9933 y = 0.4293x - 0.0484 0.9693
nszdulas KOH y = 0.6680x + 0.2573 0.9794 y = 4530x +0.0063 0.9195
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de bQ Q m n
luirumsnszau y = 0.5113x +0.1702 0.9985 y = 0.2478x +0.1298 0.8010
17 nszdulag H,PO, y = 0.4221x +0.1612 0.9889 y = 0.3744x +0.1742 0.9810
nszaulag KOH y = 0.4067x + 0.1108 0.9770 y = 0.3788x + 0.2458 0.9713
lusumsnszdqu y = 0.4783x + 0.1677 0.9868 y = 0.3045x +0.1172 0.9130
1 kg 29 nszdulag HPO, y = 0.4302x +0.1572 0.9890 y = 0.3672x +0.1698 0.9731
nizdulae KOH y = 0.3995x +0.1322 0.9889 y = 0.4001x + 0.2308 0.9322
Tirumsnszdu y = 0.3758x +0.1394 0.9635 y = 0.2099x — 0.0922 0.8446
37 nszdulag HPO, y = 0.4868x +0.1581 0.9862 y = 0.3925x +0.1441 0.9832
nszaulag KOH y = 0.4846x +0.1283 0.9832 y = 0.3728x +0.1735 0.9891
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FHADIY 91 An1EMInszdu Q b
91U Fluka * - - 2.5907 2.1710
271 Bunton ** - - 2.5132 23283
Tirumsnszdu 1.2329 3.2148
11 nizaulag H,PO, 2.0367 1.4820
nizdulae KOH 2.0859 3.2546
lurumsnszdu 1.6529 33611
17 liaq 27 nsgaulag H,PO, 1.7079 1.9841
nizgulae KOH 2.0429 1.9174
lirumsnszdu 1.4837 2.1122
39 nizaulag H,PO, 14112 2.4012
nizaulag KOH 1.4970 2.5962
lurumsnszdu 1.9558 3.0041
11 nszaulag H,PO, 23691 26185
nizdulao KOH 2.4588 3.6706
lurumsnszdu 2.0907 2.8521
1% sy 27 nizau lag H,PO, 23245 2.7366
nizaulag KOH 25031 3.0219
Tirumsnszdu 2.6610 2.6958
37 nszaulag H,PO, 2.0542 0.4936
nizgulne KOH 2.0636 3.7771
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TumsqaduleTodu
giadm el damznenizdu wnaswd Buadwd BuwaleTedu
T4 luns WMngay  fIgRAAsU (%)
nAand (NFN)  (NTuADANAT)
01 Fluka* - - 0.2500 8.33 97.50 £ 0.05
7% Bantan** - - 0.3500 11.67 97.421+0.07
lirumsnszdu 1.0000 33.33 92.29 £ 0.07
1 nizdulae H,PO, 0.6250 20.83 96.29 £ 0.12
lusumsanszdu 0.7500 25.00 99.27£0.10
1 lhae 27 ” :
nyzaulag H,PO, 0.6250 20.83 97.88 £ 0.07
| Turumsnszdu 0.8750 29.17 97.29 £ 0.08
’ nizaulag H,PO, 0.7500 25.00 97.15 £ 0.08
| Turumsnszdu 0.8750 29.17 96.55 £ 0.08
1 nizdulae H,PO, 0.7500 25.00 96.89 0.08
lurumsnszdu 0.7500 25.00 99.03 1 0.09
1 sy 279 ” :
nizdulae H,PO, 0.6250 20.83 99.26 +0.07
y Turumsnszdu 0.8750 29.17 97.48 £0.07
’ nizdulae H,PO, 0.7500 25.00 97.30 £ 0.09
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Mvizau (pH) NQNAATY (%)
91U Fluka * - - 7.0 98.02 £ 0.12
27% Bunton ** - - 7.0 97.98 £ 0.08
y lirumsnszqu 7.0 92.62£0.72
1
nszaulag H,PO, 7.0 96.29 £ 0.12
. . Tuirumsnszdu 7.0 99.27%0.10
1%l 27 .
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3
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” lirumsnszdu 7.0 96.99 £ 0.08
1
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oo o luswmsnszdqu 7.0 99.32 £ 0.08
1 lsivang 279 .
nyzAulag H,PO, 7.0 99.26 1 0.07
o luswmsnszdu 7.0 97.48 £ 0.07
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AU Pl ANMZMINIZAU Ce _C U . X 1 .
_° 5 5 R log — = —logC,_ + logk R
de Q bQ m n
01U Fluka * - - y = 0.1032x +0.0220 0.9973 y = 0.2030x + 3.4427 0.9932
271 Bunton ** - - y = 0.1457x +0.0317 0.9970 y = 0.1891x +3.2530 0.9932
Tajrmmsnszqu y = 0.4148x +0.2812 0.9944 y = 0.3239x +3.0708 0.9914
19 nszdqulag HPO, y = 0.2586x +0.0798 0.9958 y = 0.2340x + 3.1046 0.9949
nszquTag KOH y = 0.2588x + 0.0890 0.9945 y = 0.2770x +3.0773 0.9934
lurumsnszdqu y = 0.2715x +0.0355 0.9956 y = 0.2230x + 3.1251 0.9931
15 Trina 27 nszdulag HPO, y = 0.2552x +0.0569 0.9965 y = 0.2199x +3.0946 0.9953
nszduTag KOH y = 0.2567x +0.0632 0.9963 y = 0.2117x +3.0624 0.9961
lurumsnszau y = 0.3619x + 0.0984 0.9970 y = 0.2491x + 3.0086 0.9862
37 nszdulae HPO, y = 0.3146x +0.0833 0.9976 y = 0.2460x +3.0617 0.9844
nizgulay KOH y = 0.3128x +0.1038 0.9976 y = 0.2716x +3.1180 0.9809

* uiNiUd #aa 1ag USHN Fluka HNg@unannaal 05120
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nizgulag KOH y = 0.3171x +0.0946 0.9974 y = 0.2515x +3.0644 0.9870
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Tirumsnszdu 2.4108 14751
11 nizaulag H,PO, 3.8670 3.2406
nizdulae KOH 3.8640 2.9079
lurumsnszdu 3.6832 7.6479
17 liaq 27 nsgaulag H,PO, 3.9185 4.4851
nizgulae KOH 3.8956 4.0617
lirumsnszdu 2.7632 3.6778
39 nizaulag H,PO, 3.1786 3.7767
nizaulag KOH 3.1969 3.0135
lurumsnszdu 2.6810 3.4730
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nizaulag KOH 42034 5.2633
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37 nszaulag H,PO, 3.1646 3.9748
nizgulne KOH 3.1536 33520
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