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Large quantities of nutrient especially nitrogen and phosphorus in swine
farm effluent can be precipitated in form of struvite (MAP). MAP can be used as a
slow release fertilizers for agriculture purpose and reduced pollutant for
eutrofication in water stream. The optimum condition of MAP precipitation was
investigated using the Visual MINTEQ software program. Results indicated the
highest amount of MAP precipitated at pH 9 condition with a molar ratio of
Mg2+:NH4+:PO43- of 1.1:1. In addition to the Struvite (MAP) precipitation, other
solids phases such as hydroxyapatite (HAP) were determined from the calculation.
Furthermore, the amount of total phosphorus, nitrogen(TKN) and heavy metals
were reduced from swine farm effluents by all solids. The Visual MINTEQ shows
similar results to experimental analysis for removal efficiencies of total

phosphorus and nitrogen(TKN) from swine farm effluent were considered.
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4. ANAINISAZANY LAAIAIENNNSHD bUT

wouluniley NH," —» NH;+H ; LoglK) =93
Woatn PO, +H —»HPO,  ; Log(1/K,3) =123
HPO, + H —» H,PO, ; Log(1/K,2) =7.2
L —
HPO, + H H,PO,  ; Log(1/K,1) =21
wunge Mg + OH —» Mg(OH) ; Log(1/KyMg) = 2.7

Mg™ + NH, + H,PO; + 6H,0 —»  MgNH,POL6H,0 + nH

wld  Ky= Mg I NH, PO, ]
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2.5 TUswNSUABUNILNDS
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2.5.1 WUUINA955AIAA PHREEQC Version 2.18.5570
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2.5.2 WUUINa955alAdl Visual MINTEQ
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Simplified Model of the Electric Double-layer
at a Charged Interface in Aqueous Solution
Stern Layer
§ ey _ 4 Shear Plane
5 K <
a A
3 | ) A Bulk
a0 \‘\) Solution
5 -
2 ) PR BN 5 i ——
(&) o Diffuse Layer
= 2 |
2 & S
= NSy Distance
% 0 & e —aae from Surface
= > //’
San.| & _~"<— Exponential Decay of Potential
Potential /— Electrokinetic Potential, { (Zeta)
WG
Surface |, <=Linear Decay of Potential
Potential W f
Particle Sciences

JUT 2.4 uansnsgadulessuniuiiveswauds

(http://www.americanphamaceuticalreview.com)
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2.2.5 MN15UTLUIANAMEBLUUIIEDY UUTIN IATIENWAY

asunanIIAgaes
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nsAnwaunanududuveswenluienleoau (NH, ) 910013
UszaianamekuuInaedssalndl Visual MINTEQ version 3.0 uaz
Mnmanasaannadnanglavinmirfisrhiuans

WiotdunisAnuuaziusuiisuanuduldlfvesnisiie
wAnansliituaidlusruulufuvestiinadilomainiu defing
thenauduturesnsfimesanegifinsesdldanidanfuans
Wudayavndireinisussuiananiowuudiaesssdiad Visual
MINTEQ version 3.0 tieifunstududeyanismaasaiaznns
Uszwranadndauasnndesiazilonaiandnangliilaasely
Ui dululd Tagviinsidendnwiaunaninuiduduves
woulufloulesau esanuenludoulessuduasisfundnyda
wilslunsiAandnanslai wazilomameluanszuuldiendetinng

'
=

Usuarenlifiannefdussannty fuduumuveauenluien
loosuiadumsisuiiddydmildunmstmuauiinundnanslsii
wiAntuld IngldvinerseaeumugiuUinauesludouloseui
widsluszuuidleanmzaugatitainnisUsrananauagnIsmaans
Tnesudfedvhnmanmaaeuyiunaueuludeulosouludas
floviannraunawiniu 9 Tunnqdandmlneluavesuniiden:
wenlflonvleamaiiedusunurestoya iasannsdnuduat

wui1 wananghilundnfiazareladesluaniiziianng Ingyaeen

ewmzausion1sinNInnRanansLviAer ey UsEa 8-9
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3.3.3.3 NM3UMUUIIARSIAlAT Visual MINTEQ version 3.0 anldlu
n15MUIgan1IEImNIzaNdanIsAnKAnanglaanULEe

duasizvigiu

theudududaduanindedunmeigiunnnuitedes
Phosphate and potassium recovery from source separated
urine through struvite precipitation lag Wilsenach uazaadg
(2006) Wuteyaviirlunisuszanana (Wansiansed 3.2 uazns
fuunaassniidsdaaszsiguandunenuan 1) ilew
annzimnzalumsenadnanslsi  efinnsufusnindruves
wunfidenuenluilen:voawn (Ju 3 ane lnswsaran1izusuen

NDWNINU 7 8 Ay 9

1. eonsrdiuleeluavedsuniidey:wauluiiey:Woann

WnAu 1:1:1

245009518 ulneluaveanuniidey woulutdey - Nodnm
WINAU 1.5:1:1
241000518 ulneluaveInun T e woulutdey - NodLne

WINAU 2:1:1



M19199 3.2 ANUNTUYeIdLdAsduATIERETY (Wilsenach uazmy , 2006)

d15Usznau Aanuduty (ua/ans)
CaCl,e2H,0 0.0044
MgCl,+6H,0 0.0032
NaCl 0.0787
N2,50, 0.0162
KH,PO, 0.0309
KCl 0.0215
NH,Cl 0.0187

60
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3.4 Yupaunstuiindayavidt msuszaranauazn1inszideyavieanvas

Y

LUUIAB95500AN Visual MINTEQ version 3.0

1. Wanhwvaniiieriglusunsy WenFeulumsdseuiananmuingussase
- pH => @80 calc. from mass and charge balance
- lonic strength => &9 to be calculated

- Concentration unit => +d8an Molal

- Temperature => \don 25°c

File Porameters  Solid phases and excluded species  Adsorption  Gases  Redox  Multi-problem / Sweep  Datobase menagement  Help

Visual MINTEQ

L

E

g‘uﬁ 3.4 W vanuedluswnsy Visual MINTEQ version 3.0
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2. Add components => nsanvliauarAUdNTuYetayav i lugUves
ANudutuvedlanau Wi Teyavidivesitienisuansilodnndiu

wUNTReY : wouluiey : Woam windu 1.2:1:1

[Mg2+] = 0.0218 molal
[Cl] = 0.0750 molal
[NH,-N] = 0.0182 molal
PO, -P] = 0.0182 molal
H'] = 0.0344 molal
[Ca”] = 0.0017 molal
[Na'] = 0.0172 molal
[SO42>:| = 0.0035 molal

INO,-N] = 0.0254 molal
[INOs-N] = 0.0049 molal

lngillonsendoyausazoliniaiaunds =>  Hen Add  to st

Components in the present problem

Componentname  Total concentration®  Act guess?™
Molal

SR&EN
CEEEE

List of possible species

= =1

nitis the one chosen on Hain menu
'S an activiy quess of 10°-16 1

JUN 3.5 nsduiinvilalessusinsqasluuuinass
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3. vaenkeuluifesnisannsussunana
=> 1880 Solid phases and excluded species ﬁLLﬁ‘UL@J‘H
A . . [~ a 2 a 1
=> taen Possible solid phases (UUBUAVDIVDILIINAININDY
Wnduiiloszuudndan1izauns)
- TUsHNTUAEANUA LA DN TAUDIVDILTINADINTIUNISUSZNAkNE
=> Name of solid TngiilaldansiauaavodkdsNfaInIswad
TUsunTuTLERSAT log K, kay AH, Y03v8auderiniy T
Tun1snnasinsaillavinn1sdensiavevadsNaAIniNy

[

AnTuiloszuudngantizauna ( M1 Al uazany, 2003)

—

[

9il
1. Artinite
2. Brucite
3. Calcite
4. Dolomite(Ordered)
5. Dolomite(Disordered)
6. Magnesite
7. Hydroxyapatite
8. Hydromagnesite
9. Huntite
10.  MgHPO4+3H,0
11. Struvite
12. Mgs(POy),(s)

S A a PN = d
- ﬂﬂﬂiﬁmmaﬂsﬁu@sﬂaﬁ%ﬁ]%mﬁ => [@an Add



- 1{19189nvTnU09U0IIATUANLNADINITHAT

=> 180 List of possible species

Add possible solid phases

L} Limit ist to thos e species that can form based on the compenents that hava been defined

Name of solid log Ks 2H
[rinid] v 96 120 2565 ( Add

K /ol

Staichiometry of this solid: - He
1g+2
032
120

List of possible species |  List of components ; Back to main menu

[7] Show orgenc components

MINTEQ

] put files

U7 3.6 Tuiinafinvesweudsnaindnasiiniu

II File Parameters Sofid phases and excluded species  Adsorption  Gases  Redox  Multi-problem / Sweep  Database management  Help

Possible species in the present problem

Species name Speciied fixed  4H of reaction
log Acitivity*

Javtnee] 55 1202585
Sructe b1 114
Caicte e ]

PH Cac Oolomte (dscrdered) -16 54 84
Dolomte (ordered)  -17.09 395

fonic strengl Uagnesee 48 2
Hysroxyapate e o
Hydromsgneste 8786 2184488
Funtte 29988 1077798
UGHPOSM20(s) 18175 [}
g3(POA)2(S) 22 0
Swvie 1326 °

et

Show orgd

Back to main menu

List of components

I “lote. For gaseous species and redox couples, Ehe value shown i the adusted by K. |

cll a 2 O d' 1 a X =~ Y 1
E‘UVI 3.7 GU‘L«!@‘UENTENLL‘UQVNVIN@‘W?’]W@T]"USW@GUULNaig‘U‘UL‘U']Qﬁﬂ'n%ﬁﬂﬂﬁ

64



State the number of problems. 7

65

4. 1@9n Multi-problem/sweep ﬁLLﬂ‘ULMH
=> 1f9n Sweep one parameter is varied
=> State the number of problems => 4 (’iﬁ”lu’mﬁw%ﬁﬁaﬂmﬂﬁ
TUsnIuUszanana 1w fileviniu 7 8 9 wag 10)
=> Choose sweep component => \den pH
=> Start value => @on 7
=> Increment between values => L&on 1 (WowiAu 7 8 9
ey 10)
=> Choose components/ species for sweep output
=> Add comp. /species => \@onvfinevatudefininii
wiAntudlossuuiinganzauna (fufo 3)
=> Which type ? => \d0n concentration
=> 1d9n Add

A d‘ [ v [} 4 v g.J/
=> t88N Save and Back iWaNAULINFUUNIARNBNASY

Choose sueep component
© pH
© Enmy)

Add comp. | species

Vihich type?

MgHPO4: Delete

Save and Back

Mg3(PO4)2(s)
Struvte

Delete
Delete

Cancel and Back

=
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PN a | A v v & a !
E‘U‘VI 3.8 ﬁﬂ']')%ﬂ'ﬁLa@ﬂ‘Zj'Nﬂ']WL'EJGUIUﬂ'ﬁUiBﬂJ'JaNaLLﬁZﬂ'ﬂﬂJL‘UN‘UH‘U@Q‘U@QLLEUQVW’I'WI'NQS

Nndullessuuinganzauna

5. Wahgniiman => 1ien Run MINTEQ

File Parameters  Solid phases and excluded species  Adsorption  Gases  Redox  Multi-problem / Sweep  Database management  Help

Visual MINTEQ

fonic strength [Ficed ot

Add components

Component name. Total concentration Fixed activity

Hot - e 00408 [ Addtonst
Moist ‘ Run
View/ editlist
‘Show organic components MINTEQ
View output fle:
| nes
[ adasom
E d|

¥ L

JUN 3.9 Whgvihwanvedlusinsuiiaidennieuyssanana

6. WATILIHANITUTTINANS TaentvanlunIsLanIane
- wansUszalanalaguuulINaeessalladl Visual  MINTEQ
version 3.0 LLamamwamaLﬁamﬁw%mizwmm
=> LAAINANITAIUIN lonic strength
=> UAAINANITAIUIN Sum of cation (eg/kg)
=> LAAINANITAIUIU Sum of anion (eqg/kg)
=> UAAINANITAIUIN Charge difference (%)
=> LAMINANTIIAIUIL Concentration and activities of

aqueous inorganic species (mol/l)



File Options

This is a sweep output fife - Select Problemno. 1 v io of ferations 18,

pH 7000 Sum of cations (ea/ka) 1 ess1e-02
lonic strength 00368 Sumof anions (eaka)  <s13sE02

Charge difference (%) 46494055

f aqueous i i ies (mol /1) Print to Excel E==

Gonoertration Activty Log activiy =
13294625 65649626 25183

7762117 383E17 16416

39022613 32712618 17485

20562633 20737633 32683 L
15265618 12796E-18 17853 I
40490632 339432 31469

16421E17 16561E-17 6781

SI7RE2T 285%E21 0545

91645623 76826623 211 ’
52564619 44084613 18356

40528602 339T4E02 1469

66009E-20 32598620 19487

11929607 1000007 7000

15506E-17 15636617 16,806

17788E03 14912E03 28%

2078908 20966508 767 <

rated mass distribution

Selected sweep results }

Illliew species distribution | Display saturation indices l Equ

[Excoution time (s): 121875

JUN 3.10 nilmdnvedeyavieenanNn1susanana

[ '
A v

=> uanarilauazUSunuieiniiaduleiiganizauna

File  Options

This is a swoop output file - Select Problomno. | w Mo ofderations 15
oM 7000 Sum of cations (eqkg) 1 5209.02
fonic strength 5 0401 Sum of anions (eakg) 4 e334£-02

Charge difference (%) 43 539400

Concentrations and activities of aqueous inorganic species (mol /1) | Print to Excel

Cancertrabon Activty
44415602 3706
11996E.07 1.0000607

Selected sweep results |

¥

E‘U‘VI 3.11 “U‘U(ﬂLL@Z‘UiN’]M“UENﬂ’W‘U‘VILﬂ@“UU‘VIﬂ.ﬂ’]’JSﬁSJG}a



=> LAAINANITAUIN Percentage distribution among

dissolved and adsorbed species

File Options

This is a sweep output file - Select Problem no. 1 v No.of iterations

pH 7.000 Sum of cations (eqkkg) |
lonic strength 0,041 -

Probiemno. |

Concentrations and activiti | Percentage distribution among dissolved and adsorbed species
% of otal concertration Species name
a1 93.139 a1

0861 VoG-
Mg<2 76540 Mg+2

16318 MGHPOA (aq)
6535
99531
Ma(NH32:2 0469
Mg=2 25591 MgHPO4 (ag)
MgCl 8878
MgHPO4 {aq) 35524 H2POL

Back to main output menu Print to Excel

Execution time (s): 1.170166 Amount of finite solids Back to input menu

JUN 3.12 vllavesansusenausne iindu

=> LAAINANTITANUI Saturation indices for minerals

File  Options

This is o sweap output file - Saisct Problemno. |« Mo of ferafions 15

BH 7000 Sum of cations lewka) 1 520302
fonic strength 0 0401 Suim of anions (6aka) 4 gaseE oz

! Saturation indices for minerats - Visual
Proviemno. 1

logAP  SaLinde Stoichiometry and minersl companents
(=g 148 ~ log K3}

Bucte: I | Mgz |
WgOHE fackve) N3 7 M2
Mg20H]20 4H206) 14238
| 25008
8175
|
13260

HZ0
| w2
a1

FO43

2
2

1
.
1 Hel
1

1

| wge2
NHa-1

Red fexi - gversaturaion  Buve fexd - undersaturation Back to main output menu Amount of finite solids Print to Excel

Grean - apoarant equsbrum

JUT 3.13 anuduiusvesewdeiinnisdenuasaduilinnuduiiveswosuds
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=>  WAAIWANTIAIUIN  Distribution of components

between dissolved, sorbed and precipitated phases

Problemno. |

Distribution of components between dissolved, sorbed and precipitated phases

(Gonentrations in molal}

Component Total dissolved % dissolved Total sorbed “somed Total precipitated | % preciptated
1

- 44B00E02 100.000 0 0000
(] 5.2405E03 100.000 [] 0000
Mg-2 59013603 %345 16499602 73655
NHé+1 98353603 8212 10565602 51788
PO43 35012603 19,124 16499E-02 80.676

Selected sweep results l

Back to input menu

View species distribution | Display saturation indices | Equilibrated mass distribution

Execution time (s): 1.170168 Amount of finite solids

=i @ =

A £% £
E‘UV] 3.14 mmmmu‘uaﬂaaauwgﬂ@m% asaMykasANNEg

=> LARINANITAIUIN Selected sweep results

File Options

o2 Visual MINTEQ - Selected sweep results (oo =1
Thi
oH e Bucte Calste Dolomite (dsardered)
Concertration Concentat Concertraio Concentat
1 700 0 0 0 0
2 7500 [] [] [] []
3 2000 0 0 0 0
4 8500 [] [] [] []
Co 5 200 0 0 0 0
O 9500 0 0 0 0
7 10000 [ 0 [ 0
a1
He1
H2Po
HaFo
HPO4
Mar
Vg+2
MgCt
VgHP
g0k
MgPO
NH3
NHa
ot El ——

7] nclude last column when prining 1o Excel

-
M Main output menu Print to Excel
B

5UT 3.15 nMsUszananasinaududuresveudiiiintuianivauna



3.5 35ATRNITANaTAIINUINIHSUENT

M13199 3.3 JATILINI TR INUAISUENS

fdui wniimasiiase ABN15IATIZIN FHHNINTFIY
1. ANLEY pH Value (Electrometric Method) 4500-H " (B)
2. Usuaaled (Hlefazaia) | Closed Reflux (Titrimetric Method) 5220C
3. Usnadulnsiauluguiiedu Semi-Micro-Kjeldahl Method 4500-Nyg (C)
4. UsinamleaveSaravae Vanadomolybdophosphoric acid 4500-P (Q)
colorimetric method
5. USunulooouvadlans Metals by flame atomic (A)
absorption spectrometry
3.6 asiadl gunsal uaziasesilefldlunnside
3.6.1 asadisnegiildlunisise
A15197 3.4 asiadisnanildlunside
i GURIGH AN UTEN
1. Ammonium dihydrogen phosphate AR. Grade Carlo Erba
2. Sodium Hydroxide A.R. Grade | Ajax Finechem Pty Ltd
3. Sodium dihydrogen phosphate AR. Grade QReC
anhydrous
4. Magnesium chloride
AR. Grade | Ajax Finechem Pty Ltd
5. Hydrochloric acid 36%
AR. Grade | Ajax Finechem Pty Ltd
6. Sulfuric Acid 98%
AR. Grade | Ajax Finechem Pty Ltd
7 Nitric Acid 6
AR. Grade Carlo Erba
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3.6.2 guUnsaluaziATasiialun1siasIERAN N

a ¢ A A a ¢ S
M1919N 3.5 ’qﬂﬂiNLLﬁzLﬂﬁ@W@I‘UﬂﬁiLﬂiwﬁfiﬂmmwm

il guUnsal uaziAdadile #ia(3u)
1. wdosTarfitorvesni DENVAR INSTRUMENT
2. NIEAIUYNTDY YUIAINTU 20-25 lalasiuns Whatman
3. A384 UV-spectrophotometer Thermo Electron Corporation
4. 1383 Atornic Absorption Spectroscopy GBC (‘éuAvanta)
5, \3osufTialy
6. YANTILNTBIFEYYINFA U KF NEUBERGER(3U D-7912F)

3.6.3 aunsaluaziA3eedlalunisnIunaNAIDE19

a ¢ A o« o |
19190 3.6 Q‘UﬂﬁmLLa%Lﬂi@ﬂﬂ@IUﬂqﬁﬂUUNﬂM@’J@‘U’]ﬂ

[

° = ¢ o A ey o
a1aun aunsal uaziATeLiie e (3u)

1. Lﬂ%@ﬂLLﬂmﬁﬂmuwau LABINCO (Model LD-716)

2. LASDILAILU



http://las.perkinelmer.com/local/Thailand/AS_AAS.htm
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3.6.4 aunsal LAzIATRINBIUNITIATIZANEN

a ¢ A A a ¢ =
A1919N 3.7 Q‘Uﬂﬁﬂ«! LLagLﬂi@QNEﬂUﬂqiqLﬂiqz‘Vmﬁﬂ

il guUnsal uaziAdadile ia(5w)
1. widpsdaimimeadey 4 dumis DRAGON 204, METTLER TOLEDO
2. A3 X-Ray Diffractrometer (XRD) Model D8 Advance: Bruker AXS
3. 1384 Scanning Eletron Microscope(SEM) OXFORD Instruments
a. Togaraiu

3.7 Aaudsaneqilalunsive

nneaedluasalilaviinsfnudndsng 3 duds fie
1. fuUsdasy de Muusinvuatu WuamgbiAnualunsveass
2. fudsmuau Ao duusieuadliliaasilunsmaass

3. fudsany A fnUsdadunaunanswlsdasslunisnaass




M15199 3.8 fuusildlunisfnmnisanadnansliv (MAP) 2 ntieduasieivinsugns

Al59asy

AL luNIsMAa9

1. oY

- YSuilieveglutae 7-10

29m51872UlAelUAVBILUNTLT UGB

wouluLuumanaaEs

- Usulveglugae 111 1111 1.2:1:1

AulsAIUAY

AN luN1sMAa9

1. AU UNISNIUNEL
<
- AULS?

- AU

- 240 soUsau Wuan 10 wi

- 120 sauUsaud 1Wuan 15 ui

2. nanlunsanagnau

- 30 W

AUsany

P2 A A Yo
WAa9llaNlyin

1. anuwurlAsIAs19areInUsENoUNAN
MAP

- AnwLlASIASI9YDNEN

- 99AUSENDUVBINAN

SERN Scanning Eletron Microscope

_p3eq X-Ray Diffractrometer

2. USuauvadnznau(ean)

- NIDIIUNTEATYNTBIVUIATNTY
20-25 lulasiuns Nalikse Yuntdanae

WAIDITINATYN 4 AL

73



M15199 3.9 udsildlunisfinwinisanwdnansha (MAP) a1ntitansuans
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U598y

AN TUNISNAABY

1. oY

- YSuilievegluae 7-10

2 9ns1d1ulaeluavanunidey

sowouluLduunoNaaEs

- Usulvegluang 0.8:1:1 0.9:1:1 1:1:1 1.1:1:1
1.2:1:1

AauusAuAY

AN TUNISNAADY

1. AU nlglunIsnIuREL
@
- UL

- AU

- 240 soUsau Wuan 10 ui

- 120 sousau Wuan 15 u

2. nanlunsanagnau

- 30 W

AUsnIY

WI51ANDINTINNITIATIZI/ 1AT9aN 1IN

1. dnvwazlAsSIdEsSIILaY

IAUTLNBUNAN MAP
- ANWULIASIASIIVBINAN

3 =
- 29AUILNBUVDINAN

- 1A304 Scanning Eletron Microscope

_p3eq X-Ray Diffractrometer

2. YSunaueenznoy

- NTOIUNTTATYNTBIVWIATNTY 20-25
Tulasns Nelviwirg drudameLnsestamatey 4

AL

3. Usz@nsn1nnsUIUaun9nag

ANMENaBU

- U'%mmlu‘[mwuiugﬂﬁt,mﬁu Jsunaudlefazane

kazUsunaunaanaSavianun

4. s1qlave ldud Mg™ Ca”" K’

2+ 2+ 2+
Fe Zn Cu

A3 Atomic Absorption Spectroscopy



http://las.perkinelmer.com/local/Thailand/AS_AAS.htm
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uni 4

HANIINAGRY LaZNITIATIZNTDYA

¥
av A

) = = %2’ Qy s £ o
MAeildunmsfinussuvanganiivesiinesuansiaglduuudnaesninlusunsy
ARNRIARThaENAaRINNANan iR N duaT s sugnIuasi e fugnsly

oA WedunsaeununuuitassazlduuudiasdlumsviiuneUsuaasaiivas

v v v v
° a o 6

anngmangandnsuinnsdunsginisugnsuazsiniaisugnsieliiandnanslavile

9 Y

WINTan

o

= au v a = avy =

Lu@\‘i"iﬂﬂLLNUﬂWﬁW@a@QGUENQ']U']"\]Bumaﬂuqﬂiﬂqmﬁ\laﬂWlﬂﬁ]qﬂﬂqﬁﬂﬂaaﬂﬁlﬂNaﬂiu
v a va = a ) a = av v v ° A a
WQQUQUG‘IﬂqiﬂqLUif‘J‘ULV]EJcUﬂcU‘Uillr]mmaﬂﬂlﬂf\]’]ﬂﬂqﬁﬂigﬂﬁamaﬂaﬂLLUU"\H@@QSiMLﬂ@J

Visual MINTEQ version 3.0 ﬁqﬁ%ﬁmaamﬁﬂwé’ﬂﬁﬁwmiﬁﬂmﬁamﬁﬂamﬂaﬁ FIANUNTOLNA

(%
Y

= val & ANV i Y Yo a awv = 1 o v
ﬂ’]'ﬁ@ﬂmaﬂi@ﬂiuaﬂq'ﬁgmLUUﬂﬁqﬂﬁiﬁLﬂu@qﬂ WQUUE\J@WLu‘LJﬂrlirJ"i]EJ"\]\Tl‘I]Q‘U']Lau@LLaBIﬁ

LY d d‘

AnuddgiuAfileian1izaunavesalsazaty (Unsdaasginisugnsuaziiienisy
A o ] BN Y o a Ao A =
qn9) Negluangiilunarwmsousiiaiitdy lngagyinnsidenaisazare iAo v

annraunalndlAesiuaAiey 7 8 uaz 9 IeAuAzAINLAXANNLIUE1VBINSIUTUTEY

YadayavesnuIfelunsall

4.1 wan1sAnensankananglvianitiedaaseinisugns

4.1.1 wan1sAnwnsanudnanslmianiinsduaseiviafugns

v

IINNIINARDINNKANANFLINAINUTITLATIEANITUANTNUTIT Wednsdu

Tneluaveakuniiey hauluiau:Naang WNnu 1:1:1  hasAINLevsUAWYINAU

v v
o a o 6 ISP

7758 859 95 uay 10 Welsannzaunaurnsduasisivisugnsasiafiey

[
°o a o L4

A a ~ o 1A a v a &
ananilawTeuiisuiuafitevisudu lneNanzaunauinsduassinisugns
AANNLOTLYINAU 5.8 6.3 6.4 6.7 6.9 7.2 hay 8.2 AUAIAU MVULNONIIE@IUINY

luaveawunidou:nanludou:Wadwln 10U 1.1:1:1  woA1NLeTLSUAULYINAU
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775885995 uay 10 agilaiitesnian1ivaunalviniu 6 6.3 6.7 6.9 7.1 8.1 uag
88  miuadu waviilednsidlulasluaveswuniideu ionlauilonaaine
Winiu 1.2:1:1 disdaasieninhsugnsasiianfiiesnianivaunawiny 6.1 6.4 7
7.1 82 85 way 88 mud1au tmenuiluyngdnsidiulasluaveseuniiguu:
=~ N a =% a X A4 1 o« - a X =
welullen:voainn edivsunandniindudlomitevian nraunaiindy Weswin

nanangliiazaiunsoazatelidesacluannznilunaraniaudie udazaiuise

azarwlaavuluaniizimdunsa wazilafnwiauduiusyessnsidrulasluaves

(% '
= =)

uiniideyuenludoneaminfuUiinundniinduiloannzaunganuii eilnns
Ususamdlasluaresuuniidenuesluiflon:woamalidianiutu Uiuamdnas
ity iesnuuniifeulessuiildifuadlvagluvhuiihfiduiuszarusening
wouluifloulosouuazrloanlossu vlviAnanisnnudnanslsiléfity Tnowuing
danduuuniidouuenludonoamaviiiu 1.2:1:1 aziinUunamdniodsunn
fiap (mmé’uﬁuémaw%mmmﬁmaﬁlaﬁﬁm%{uﬁﬂmwamaﬁUﬂ'ﬂﬁl,aszjﬁﬁmwamaa

ANNUD9TEUULANTUAIANLIN B)

(%

Fefuliinamdniadsnnmaanainansliainihfsdauasmehidesandiy
Tneluavosuundideon wealindousloan windyu 1:1:1  lefileviianizauna
Wity 7 wae 8 dAvindu 3.45 nfusiedinsuay 4.60 NTUADANTMINAINY LaAIRIFY
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n1IAUIMNISINIENINduATIZANISUENT

14 4

Uedaassinisugns
Usinamanii@euionun  wihiu 68.73  ma/l
Ginalulnsauiomn Wity 286.30 mg/l
Uinameanedanmun iy 74.25 mg/l
Mvual

- dntinluanavesuuniiden (Mg”™)

- tinlaanavesiulaziau (N)

- dhinluanaveslaana’a (P)

- dtinluanavesueaidon (Ca)

- dhinlaanavesnunaiFen (K)

- 511/11%131Laqammumﬁﬁjamaﬂiﬁ (MgCl,.6H,0)

- {fmﬁﬂiuLaqamaﬂmﬁamimia‘lmwuﬂaaw\lm (NaH,PO,)

- Wnitinluanavewenluleulalalasauneamns (NH;H,PO,

AUIANULINTU LR lua
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WinAu 24.305 g/mol
WinAU 14.0067 g/mol
Wiy 30.973
WA 40.078
WU 39.098

g/mol
g/mol
g/mol
WinAu 203.31 g/mol
WAy 120 g/mol

WinAu 114.98 g/mol

Mg "] = 68733mgMg x 1molMg x 1g =00028M
L 24305 ¢ Mg 1000 mg
[NH,-N] = 2863mgN x 1molN x 1g =0.0204M
L 16.0067 gN 1000 mg
[POf -P] = 74.25mgP x 1molP x 1lg =0.0024 M
L 30.973 ¢ P 1000 mg
Sns1du Mg NH, :PO,” = 0.0028 : 0.0204 : 0.0024 M
Fo9n1s Mg NHg PO, = 1:1:1
Mg NH, : PO, = 1.1:1:1
Mg NH, : PO, = 1.2:1:1
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1.ii8n51d9u Mg™" s NH,-N: PO,” P = 1:1:1
9xildn3dm Mg : NHs N : PO,  -P = 0.0204 : 0.0204 : 0.0204
Fowdu [Me ] = 0.0208 M [NH, -N] = 0.0204 M [PO,” -P]= 0.0204 M

- mswden Mg = 0.0204 M
dhwiinlanana (MW) 989 MgCl.6H,0 = 24.31 + (2x35.5) + (6x18)
= 203.31 g¢/mol
thwiinlaanaves MeCl = 203.31 - (6x18)
= 95.31 ¢/mol

Apansmssuansazansuundi@sunaslsa (MeCly) AUULTY 0.0204 M

QN g = cV
MW 1000
S = (0.0204 M) x (1,000 mL)
95.31 ¢/mol 1000
SimeCl2) = 194 ¢

fosbthundfoumanlsnnaus windu 1.94 n5u

us MgCl, 9531 lgiaan MgCl,.6H,0 20331 g
fdoens MeCl, 1.94 ¢ Foads MgClL,.6H,0 = (203.31 ¢) x (1.94 g)
9531 g
= 4.15¢

Aty festunili@eunaslsa (MgCl,.6H,0) winfu 4.15 nsu
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- aswden [NH, N = 0.0204 M waw [PO,~ -P] = 0.0204 M
5wmﬁﬂIuLaqa (MW) 9839 NHH,PO, = 114.98 g¢/mol
faanisimseuansazatenanliidonlalalasuneana  (NHH,PO,) AL
Wty 0.0204 M

Qi g = cV
MW 1000
g 4 (0.0204 M) x (1,000 mL)
114.98 g/mol 1000
S(NHaH2PO4) = 235 g

fa9ld NHH,PO, Nudawiniy - 1.94 nsy

. figasndau Mg™* : NH,-N : PO,” -P= 1.1:1:1

LUNTFIU Mg2+ : NH4+—N ; PO43_ -P = 0.0224 : 0.0204 : 0.0204

Fowdu Mg 1=00224 M [NH,-N] = 0.0204 M [PO,” -Pl= 0.0204 M
- mswiseu Mg ] = 0.0224 M

foansinseuaEsazaslunti@eunaslsa (MeCly) ANuENTY 0.0224 M

QN g = cVv
MW 1000
S = (0.0224 M) x (1,000 mL)
95.31 g¢/mol 1000
Simect2) = 213 g

FodlduuniiTounaslsdnavan whiu 2.13 ndu
Wi MeCl,  9531¢  181n MgCl,.6H,0 20331 g
01999015 MeCl, 2.13 ¢ #ioat9 MgCl,.6H,0 = (203.31 ¢) x (2.13 g)

9531 ¢
- 455g
At Aestanuniii@ennanlsa (MgCl,.6H,0) Wiy 4.55 n5u
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ms1dau M~ s NH,-N: PO,” P = 1.2:1:1

#fi8n51dm Mg : NHs N : PO, -P = 0.0245 : 0.0204 : 0.0204
Fowdy [Mg 1= 0.0245M [NH,-N] = 0.0204 M [PO,” -P]= 0.0204 M

Mew3en Mg = 0.0245 M

fRINTessNETazauuunil@enaaelss (MgCl,) ANuLUNTY 0.0245 M

N g = oY
MW 1000
S = (0.0245 M) x (1,000 mL)
95.31 g/mol 1000
SimeC12) = 233 ¢

FodlduuniiBeunaslsdnavan wihiu 2.33 n3u
Wi MeCl, 9531 ¢ 18910 MeCl,.6H,0 203.31 ¢
01999015 MeCl, 2.33 ¢ oty MgCl,.6H,0 = (203.31 ¢) x (2.33 g)

9531¢
= 498 ¢

fatu Aestanunili@aumaslsn (MgCl,.6H,0) Wiy 4.98 nSu
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N1IAUINNILATINUITINITUENT

thitewsugns
UsinamaniiBeuavue WU 55.47  mg/l
inallulnsiauiiomn Wiy 254.50 mg/l
Usinamloanlodaavue WU 31.01  mg/l
USinauuaaidenst e WU 68.76  mg/l
Winalnuadeuimun Wiy 22532 mg/l
A utLtulung g
[!\/\g2+] = 5547 mgMg x 1molMg x 1g = 0.0023 M
L 24305 ¢ Mg 1000 mg
[NH4+—N] = 25450 mgN x 1molN x 1¢g =0.0182 M
L 14.0067 g N 1000 meg
PO, Pl =  31.01mgP x 1molP x 1g = 0.0010 M
L 30973¢P 1000 mg
[Ca2+] — 6876 mgCa x 1molP x 1g = 0.0017 M
L 40.078 g Ca 1000 mg
K] = 22532mgK x 1molP x 1g = 0.0058 M
L 39.098¢P 1000 mg
Snsnau Mg i NH,-N:PO,” -P= 0.0023 : 0.0182 : 0.001 M
Fo9n13 Mg NH, N : PO, -P = 0.8:1:1

Mg NH, N : PO,” -P = 0.9:1:1

Mg NHg N : PO, -P = 1:1:1

Mg NH N : PO, -P = 1.1:1:1

Mg NH, N : PO,” -P = 1.2:1:1
1. §aen158051d9U Mg~ : NH, N : PO,” -P= 0.8:1:1
Fotuaedl Me™ - NH,'-N : PO,” -P = 0.0146 : 0.0182 : 0.0182
nmslanesigunimirisrhiugns

Mg i NH, -N:PO,” -P = 0.0023:0.0182 : 0.0010
9 Mg 1= 00186 M [NH,-N] = 0.0182M  [PO,” -P]= 0.0182 M
o doudin Mg uay PO, P
Mg ifin = 0.0146 - 0.0023 = 0.0123 M

(%
K'Y

U Fouwdu Mg Wiy 0.0123 M
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ARanNTessNETazaguunil@enaaslss (MgCl,) ANuLTNTU 0.0123 M

N g = oY
MW 1000
g = (0.0123 M) x (1,000 mL)
95.31 ¢/mol 1000
SimeC12) x 117 ¢

FodluuniiBeunaslsdnaviun whiu 1.17 n3u
s MeCly 9531 ¢ l§a1n MeClp.6H,0 203.31 g

ffeans MeCl, 117 ¢ fowds MeCL.6H,0 = (20331 ¢) x (1.17 g)
9531 ¢

= 250¢
falu FestauundiBeunaslsd (MeCl,.6H,0) Wity 2.50 ndu

2. §oen158nsdIU Mg : NH,-N : PO,” -P= 0.9:1:1

Fouazl Me™ : NH, "N : PO, -P = 0.0164 : 0.0182 : 0.0182
INNTIATIEVAUNNUNTIN UGN
Mg : NH, N : PO,” -P = 0.0023 : 0.0182 : 0.0010

9 [Mg' 1= 0.0164 M [NH,-N] = 0.0182M  [PO,” -P]= 0.0182 M
otk doadin Mg uay PO, -P
“Mg T Tfin = 0.0164-0.0023 = 00141 M
oy Foadiu Me™ Wi 0.0141 M

AoINsmsuaEnsazansuuniil@eunanlsn (MeCl,) ANUULTY 0.0141 M

QiR g = cV
MW 1000
S = (0.0141 M) x (1,000 mL)

95.31 ¢/mol 1000
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SimeCl2) = 1.35 ¢

foaltnunii@eunaslsaanun windu 1.35 N5y
wi MegCl, 9531 ¢  lgian MgCl,.6H,0 203.31 g

fdeans MeCl, 1.35¢  Houds MeCL.6H,0 = (20331 g) x (1.35 g)
9531 ¢

- 287¢
Fadu  FestaundiBeunaslsd (MeCl,.6H,0) Wity 2.87 ndu

3. §9an158A518U Mg~ : NH, N : PO,” -P= 1:1:1

Fotuaedl Me™ - NH,'“N: PO, -P = 0.0182:0.0182 : 0.0182
PNNTIATNAUN MU UGN TH
Mg : NH, N : PO, -P - 0.0023 : 0.0182 : 0.0010

9 [Mg' 1= 0.0182 M [NH,-N] = 0.0182M  [PO,” -P]= 0.0182 M
ot Feain Mg’ uay PO, P

“Mg i =0.0182-0.0023  =0.0159 M
ot Feudin Mg’ Wiy 0.0159 M

Aoansinseuansazasuunii@eunaslsa (MeCly) ANUWNTY 0.0159 M

MW 1000

g = (0.0159 M) x (1,000 mL)
95.31 g¢/mol 1000

S(MeC2) = 1.52 ¢

fosltuuni@ouranlsanavun windu 1.52 nsu

s MgCl, 9531 ¢ léan MgCl,.6H,0 203.31 g

fdeans MeCl, 152¢  fouds MeCL.6H,0 = (20331 g) x (1.52 g)
9531 ¢
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= 323 ¢
Fatu FostawuniiBeueaslss (MeCl,.6H,0) Wity 3.23 ndu

4. §oan158nsdau Mg NH, N : PO,” -P= 1.1:1:1

Fauasdl Mg™ s NH, N : PO, P =0.0200 : 0.0182 : 0.0182
IINNMFIATIBVAUNNTISUN ST
Mg : NHs N : PO, -P ~ 0.0023 : 0.0182 : 0.0010

9 [Mg' 1= 0.0200 M [NH,-N] = 0.0182M  [PO,” -P]= 0.0182 M
ot doudin Me”" uay PO, -P
Mg B = 0.0200-0.0023  =0.0177 M
otk Foadin Mg Winfu 0.0177 M

AoaNsmssuaEnsazansuuniil@ennaslsn (MeCl) ANNULTY 0.0177 M

N g = v
MW 1000
g = (0.0177 M) x (1,000 mL)
95.31 ¢/mol 1000
Simecl2) = 1.69 ¢

FodluuniiBeunaslsdnaviaun Wiy 1.69 n3u
we MeCl, 9531 ¢  laan MgCl,.6H,0 203.31 g

ffeans MeCl, 1.69¢  foad MeCL.6H,0 = (20331 g) x (1.69 g)

9531 ¢
= 361¢
Fau FestundiBeunaslsd (MeCl,.6H,0) Wity 3.61 ndu

5. §29n158AsdIU Mg : NH,-N : PO,” -P= 1.2:1:1

szl Me™ - NH,' N : PO, -P - 0.0218: 0.0182 : 0.0182
IINMTNATIERAUNNUTSHTuaNS
Mg i NH, -N : PO,” -P = 0.0023 : 0.0182 : 0.0010

9 [Mg' 1= 0.0218 M [NH, -N] = 0.0182M  [PO,” -P]= 0.0182 M
ey Faadiu Mg~ waz PO, P
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Mg i = 00218 - 0.0023 = 0.0196 M
ety Foudn Mg™ Wiy 0.0196 M

AeeNsmsBaEnsazansuuniil@uunanlsn (MeCly) AULUNTY 0.0196 M

N g = v
MW 1000
8 7 (0.0196 M) x (1,000 mL)
95.31 g/mol 1000
Simect2) = 1.86 g

FodlduuniiTunaslsfravun wihiu 1.69 ndu
e MeCl, 9531 ¢ #1n MeCl,.6H,0 203.31 ¢

f1deans MeCl, 1869  Howds MgCL.6H,0 = (20331 g) x (1.86 g)

9531 ¢
= 398 ¢
Fatu FostuniiBeueanlss (MeCl,.6H,0) Wiy 3.98 ndu

6. PO, -P MiAuasilunnadnsdruanududu = 0.0182-0.0010

=0.0172 M
ety dealdiu PO, -P Wiy 0.0172 M
- mMsw3ey PO, -P] = 0.0172 M wissulugu NaH,PO,
ﬁmﬁfﬂimaqa (MW) 984 NaH,PO, = 120 g/mol

foan1smssualsavanelyfeulalalasiauneans (NaH,PO,)
ALY 0.0172 M

MW 1000

S = (0.0172 M) x (1,000 mL)
120 g/mol 1000

S(NHaH2PO4) = 2.06 ¢

fodld NaH,PO, viavium Wiy 2.06 nsu
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n1sAuIMdayavd1vasuUINaassTalall Visual MINTEQ version 3.0 Tun1s3de
ihilsdanseviniugns
1. dasdau Mg~ :NH, -N: PO,  -P = 1:1:1
9xildnsdu Mg : NHy N : PO, -P = 0.0204 : 0.0204 : 0.0204
Fowdu [Me 1= 00208 M [NH, -N] = 0.0204 M [PO, -P] = 0.0204 M
dlosnidy MgCl,.6H,O 0.0204 M
L@ NH,H,PO,  0.0204 M

sty TuszuuasUseneusae (Mgl = 0.0204 M
[Cl] = 0.0408 M
[NH,“N]  =0.0204 M
PO, -P]  =0.0204 M
[H'] = 0.0408 M

2. Sasndau Mg i NH,-N: PO,  -P = 1.1:1:1
9edidnsdin Mg : NHy N : PO, -P = 0.0224 : 0.0204 : 0.0204
Fowdu Mg 1= 0.0224 M [NH, -N] = 0.0204 M [PO,” -P] = 0.0204 M
sy MeCL.6H,0 0.0224 M
L@l NHH,PO,  0.0204 M

st TussuuasUseneusae (Mgl = 0.0224 M
[Cl] =0.0448 M
[NH,-N] = 0.0204 M
[PO, P]  =0.0204 M
[H'] = 0.0408 M
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3. §m1dU Mg : NH,-N: PO, P = 1.2:1:1
9xildn3d Mg : NHs N : PO, -P = 0.0245 : 0.0204 : 0.0204
Fowdu Mg 1= 0.0285 M [NH, -N] = 0.0204 M [PO,” -P] = 0.0204 M
dlosnidu MgCl,.6H,O 0.0245 M
W NH,H,PO,  0.0204 M

sy TuszuuasUszneusae (Mgl = 0.0245 M
[Cl] = 0.0490 M
[NH; Nl =0.0204 M
PO -P] = 0.0204 M
[H] = 0.0408 M

thilavhsugns

NAUNTNITIN SIS Uiuﬂa‘ué’w
[Mg ] = 0.0023 M
[NH,4 N] =0.0182 M
[PO4 -P] = 0.0010 M
[Ca ] = 0.0017 M

LazAINNIT9 BBy aLARIAMAININTIaNNTIanT (A. Capdevielle wazmniz,
2013) Usznausie

[l = 0.0360 M
[504 ] = 0.0035 M
[NO,-N] = 0.0254 M
[NOs-N]  =0.0049 M
Yauzatsuuarin species #14°) Seil
Mg ] = 0.0023 M
[NH,-N] = 0.0182 M
[PO, -P]  =0.0010 M
[Ca”"] - 0.0017 M
[cl] = 0.0360 M
[SO."] - 0.0035 M
[NO,-N] = 0.0254 M
[NO5 -N] = 0.0049 M
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1. dasdau Mg :NH, -N:PO,” -P =08:1:1

szl Me™ - NH,'“N: PO, -P = 0.0146 : 0.0182 : 0.0182
INNTIATIEVAUNNNTIN UGN T
Mg :NHs -N:PO, -P  =0.023:0.0182: 0.0010

Fowdu Mg 1= 00123 M  [NH, -N] = 0.0182 [PO,” -P] = 0.0182 M
osnidiy MgCl,.6H,O 0.0123 M

¥ NaH,PO,  0.0172 M
s TuszuvarUseneudaeMe ] = 0.0023+0.0123 = 0.0146 M
[Cl] = 0.0360+0.0246 = 0.0606 M
NH, -N] = 0.0182 M
PO, -P] = 0.00104+0.0172 = 0.0182 M

+

H'T = 0.0344 M
Ca’]  =00017 M
Na'] = 0.0172 M
SO,”1 = 0.0035 M
NO,

-N]  =0.0254 M

[
[
[
[
[
[
[ A
[NOs;-N] = 0.0049 M

feduteyarndrlunmshuiefenuudiaes Visual MINTEQ version 3.0
Usznaume

Mgl =0.0146 M

L] = 0.0606 M

NH, -N] = 0.0182 M

PO, -P1 =0.0182 M

H — 0.0344 M
ca’'l  =0.0017 M
Na’l  =00172 M

SO, 1 =0.0035M
NO,-N] = 0.0254 M
NO;-N] = 0.0049 M
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2. 8avdw Mg i NH,-N: PO, P =09:1:1

szl Me™ - NH,'“N: PO, -P = 0.0164 : 0.0182 : 0.0182
INNTIATIEVAUNNNTIN UGN T
Mg :NHs -N:PO, -P  =0.023:0.0182: 0.0010

Fowdu Mg 1=00141 M  [NH, -N] = 0.0182 [PO,” -P] = 0.0182 M
iosniiiy MgCl,.6H,0 0.0141 M
L@l NaH,PO,  0.0172 M
o TuszuuasUseneudaeMe’ ] = 0.0141+0.0023 = 0.0164 M
[Cl] = 0.0360+0.0282 = 0.0642 M
NH, -N] = 0.0182 M
PO, -P] = 0.00104+0.0172 = 0.0182 M

+

H'T - 0.0344 M
Cal  =0.0017 M
Na'] - 0.0172 M

[
[
[
[
[
[SO,”] = 0.0035M
[NO,-N] = 0.0254 M
[INO;-N] = 0.0049 M

Aaliuteyar I lun1siungmekuuIIges Visual MINTEQ version 3.0

Usznaunie
Mg  =0.0164 M
[Cl] = 0.0642 M
[NHy -N] = 0.0182 M
[PO, -P] =0.0182 M
[H] = 0.0344 M
[Ca]  =0.0017 M
[Na'] = 0.0172 M
[SO 1  =0.0035M
[NO,-N] = 0.0254 M
[NO;-N] = 0.0049 M
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3. 8a3dwW Mg s NH,-N: PO, P =1:1:1

szl Me™ - NH, "N : PO, -P = 0.0182:0.0182 : 0.0182
INNTIATIEVAUNNNTIN UGN T
Mg :NHs -N:PO, -P  =0.023:0.0182: 0.0010

Fowdu [Mg 1= 00159 M  [NH,-N] = 0.0182 [PO,” -P] = 0.0182 M
sy MeClL.6H,0 0.0159 M
L@l NaH,PO,  0.0172 M
o TuszuuasUseneudaeMe’ ] = 0.0159+0.0023 = 0.0182 M
[cl] - 0.0360+0.0318 = 0.0678 M
NH, -N] = 0.0182 M
PO, -P] = 0.00104+0.0172 = 0.0182 M

+

H'T - 0.0344 M
Cal  =0.0017 M
Na'] - 0.0172 M

[
[
[
[
[
[SO, 1  =0.0035M

[NO,-N] = 0.0254 M

[INO;-N] = 0.0049 M
éﬁﬁﬁ%@gamﬂﬁhIUﬂWiﬁﬂuwaﬁaauuu§ﬂaaq Visual MINTEQ version 3.0
Usznauniy

Mgl =0.0182 M

cl] = 0.0678 M

NH, -N] = 0.0182 M

PO, -P1 =0.0182 M

H = 0.0344 M
Ca'l  =00017 M
Nal  =00172M

SO, ] =0.0035M
NO,-N] = 0.0254 M
NO;-N] = 0.0049 M
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4. 8avdwW Mg i NH,-N: PO, P =11:1:1

szl Me™ - NH,'“N: PO, -P = 0.0200 : 0.0182 : 0.0182
INNTIATIEVAUNNNTIN UGN T
Mg :NHs -N:PO, -P  =0.023:0.0182: 0.0010

Fowdu Mg 1= 00177 M  [NH, -N] = 0.0182 [PO,” -P] = 0.0182 M
sy MeClL.6H,0 0.0177 M
L@l NaH,PO,  0.0172 M
o TuszuuasUseneudaeMe’ ] = 0.0177+0.0023 = 0.0200 M
[cl] - 0.0360+0.0354 = 0.0714 M
NH, -N] = 0.0182 M
PO, -P] = 0.00104+0.0172 = 0.0182 M

+

H'T - 0.0344 M
Cal  =0.0017 M
Na'] - 0.0172 M

[
[
[
[
[
[SO, 1  =0.0035M

[NO,-N] = 0.0254 M

[INO;-N] = 0.0049 M
éﬁﬁﬁ%@gamﬂﬁhIUﬂWiﬁﬂuwaﬁaauuu§ﬂaaq Visual MINTEQ version 3.0
Usznauniy

Mgl = 0.0200 M

cl] = 0.0714 M

NH, -N] = 0.0182 M

PO, -P1 =0.0182 M

H = 0.0344 M
Ca'l  =00017 M
Nal  =00172M

SO, ] =0.0035M
NO,-N] = 0.0254 M
NO;-N] = 0.0049 M
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5. 80318 Mg s NH,-N: PO, P =12:1:1

Fouardl Me™ - NH, "N : PO, -P = 0.0218:0.0182 : 0.0182
INNTIATIEVAUNNNTIN UGN T
Mg :NHs -N:PO, -P  =0.023:0.0182: 0.0010

Fowdu [Mg 1= 0.0195M  [NH, -N] = 0.0182 [PO,” -P] = 0.0182 M
\He9ALAN MeCl,.6H,O 0.0195 M
L@l NaH,PO,  0.0172 M

o TuszuuasUseneudaeMe’ ] = 0.0195+0.0023 = 0.0218 M
[Cl] = 0.0360+0.0390 = 0.0750 M
NHs -N] = 0.0182 M

PO, -P] = 0.0010+0.0172 = 0.0182 M

+

[
[
[H] - 0.0344 M
a1 =00017 M
[Na'] = 0.0172 M
SO, 1  =0.0035 M
[NO,-N] = 0.0254 M
[

NO5;-N] = 0.0049 M

feduteyarndilunshuiedenuusiass Visual MINTEQ version 3.0
Usznaume

Mgl =0.0218 M

L] = 0.0750 M

NH, -N] = 0.0182 M

PO, -P1 =0.0182 M

H — 0.0344 M
ca’'l  =0.0017 M
Na’l  =00172 M

SO, 1 =0.0035M
NO,-N] = 0.0254 M
NO;-N] = 0.0049 M
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AMARNUIN A

[ L% a = A a =] 1 ]
AsATLILUALENNSIARNEN MAP 21nnsnnaadiilafaiauainainsiinnsazane
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ANSANUIULURNTUNISAANAN MAP

Apsiinsazany (K.,) veesdn MAP wansldfsannis
Mg (@) + NHy (@) + PO, (aq) + 6H,0 € MgNH,PO4+6H,0 ()
2 3-
Tos  Kp= [Mg IINH, ) PO, ]
FIANAININITALANBVDINGN MAP UNQ6S| AD
-13.26 I a
K = 10 77 luasiodng

nsduaauualdunsfianEn MAP anthilsdansesivsagns
1iigasdau Mg s NH,-N: PO,” P =1:1:1
9xfidnsdm Mg~ NHs N : PO, P = 0.0204 : 0.0204 : 0.0204
B Me™] = 0.0206 M [NHg -N] = 0.0204 M [PO,” -P]= 0.0204 M
wl§1 K., ¥09HEN MAP 91nNN591AABA = 0.0204x0.0204x0.0204 = 8.49x10° Taiariodns
uuuledn K, 109uEn MAP 91nn1519a8allA1unnngn Ky, YoINan MAP auveud]
Fefuluthisdaunszvhsuansasannsafiamsnnudn MAP 16

2§i8nsdau Mg~ : NH, N : PO, -P = 1.1:1:1
9xldnsdn Mg NHy N : PO,” P = 0.0224 : 0.0204 : 0.0204
B Me™] = 0.0224 M [NHg -N] = 0.0204 M [PO,” -P]= 0.0204 M
el K, 109uEN MAP 911390883 = 0.0224x0.0204x0.0204 = 9.32x10° Tuasedns
uiuladn K, 109N MAP 91nN15M0aeallA1unnngn Ky, VoInan MAP auvegud]
fefuluthisdaunszvhsuansasannsafiamsnnudn MAP 16

3§isnsndau Mg~ : NH, N : PO,” P =1.2:1:1
9elidnTdm Mg NHy N : PO, P = 0.0245 : 0.0204 : 0.0204
By Me™ ] = 0.0245 M [NH, -NJ] = 0.0204 M [PO,” -P]= 0.0204 M
w6l K., w9amAN MAP annmsnaaes = 0.0245x0.0204x0.0204 = 1.02x10° luasiedns
el K, veamdn MAP nnsvnaealir1annndi Ky, vedndn MAP a1umngug
Feduluhfisdannesivhduansaranunsaifianisanudn MAP 1
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nafuIMUTINUREN MAP anntfisinsugns
1figasdau Mg~ s NH,-N: PO,” -P = 0.8:1:1
9xildnsdm Mg NHs N : PO, P = 0.0146 : 0.0182 : 0.0182
By Me™ 1= 0.0146 M [NHs -N] = 0.0182 M [PO,” -Pl= 0.0182 M
9l K., v0amaN MAP 21nn151Aans = 0.0146x0.0182x0.0182 = 4.84x10° luasiodns
auuitulaan Ky, 09 MAP 91nn1359aaaadlainnnda K, Y0INan MAP a1
el fsdueseginnsugnsazannsafianismnedn MAP ¢

2.§i8asnd Mg™ : NH, N : PO,” P =0.9:1:1
UORINEIY Mg2+ “NH, "N : PO,” P = 0.0164 : 0.0182 : 0.0182
By Me™ 1= 0.0164 M [NHs N] = 0.0182 M [PO,” -P]= 0.0182 M
¢l K., ¥09WEN MAP 91nM5MIAABY = 0.0164x0.0182x0.0182 = 5.43x10”° luariadns
uiiuladn Ko, v09udn MAP 91nn15M0a8allA1unnng Ky, YoINan MAP auveud]
feduluthilsdaunszvhsuansasannsafianmsnnudn MAP 16

3§ignsdau Mg~ : NH, -N: PO,  -P = 1:1:1
9xildn3du Mg : NH, N : PO, -P 0.0182 : 0.0182 : 0.0182
By Me™ 1= 0.0182 M [NHs N] = 0.0182 M [PO,” -P]= 0.0182 M
2214l K., v9amaAN MAP 91nn5MAADY = 0.0182x0.0182x0.0182 = 6.03x10° Tuasiodns
uiuladn Ko, v09uEn MAP 91nn15M0a8allA1unnng Ky, VoInan MAP aunegud]
fefuluthilsdaunszivhsuansasaansaiamsnnudn MAP 16

4.§i8a51dw Mg~ NH, N : PO,” P = 1.1:1:1
9:ldn5dm Mg NHs N : PO, -P = 0.0200 : 0.0182 : 0.0182
@y Me™] = 0.0200M  [NHs N] = 0.0182 M [PO,” -P= 0.0182 M
w61 K., w9amdn MAP annmsvaaes = 0.0200x0.0182x0.0182 = 6.62x10° luasiedns
uuiuladn Ko, v09mEn MAP 91nn15M0aeallA1unnng Ky, VoInan MAP auvegud]
Feduluhfisdannesihduansaranunsaifianisanadn MAP 1

5§i8a51d9u Mg~ : NH, N : PO,” P = 1.2:1:1
ORI NEIY Mg2+ “NH,-N: PO,” P =0.0218: 0.0182 : 0.0182
B Me™] = 0.0218 M [NHg -N] = 0.0182 M [PO,” -P]= 0.0182 M
el K, V09MEN MAP 21nn159Ra8s = 0.0218x0.0182x0.0182 = 7.22x10° Tuasedns
auLiiulean K, v09uEn MAP 91nn151eaesdianunnnda Ky, Yenan MAP a1ungud]
Feduluthfisdannesiihsuansaranansaifanisanadn MAP 1§
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N3AIUIUNTIENNL T TUATIZETY
Undedaunsnziesy

USunausuni@eunanue WinfU 0.0032

M
Usnadlulnsiaustanun WiAv 0.0187 M
Usinamleane St WinAU 0.0309 M
USinauuaaidenst e WinAu 0.0044 M
Usinadwuvadeuavue Wiy 0.0524 M
Usinaslaienstave Wwindu 0.1111 M
Usinaunaslsadavun WiAu 0.1341 M
Usinadaiaiianan WiAu 0.0162 M
Usinallelnsiauviovas Wi1AU 0.0620 M
Usinallumsasanun winfiu 0.0122 M
Sndau Mg NHs N : PO,  -P= 0.0032 : 0.0187 : 0.0309 M
Foins Mg NH, N : PO, -P = 1:1:1

Mg NH, N : PO, -P = 1.5:1:1
Mg NHs N : PO, -P = 2:1:1

1. §aMs8ns1dau Mg : NH,-N : PO, -P= 1:1:1
fofuazd Mg - NHs N : PO,” P =0.0309: 0.0309: 0.0309
Mnmslenesigunmindedaanesiiul
Mg i NH,-N:PO,” -P = 0.0032 : 0.0187 : 0.0309
91 Me” 7= 00309 M [NHs -N] = 0.0309 M [PO,” -Pl= 0.0309 M
ot Foudu Mg uay NHy N
CMg Tfin = 0.0309 - 0.0032 = 0.0277 M
ot Foudiu Mo Wi 0.0277 M

foansinseuasaratsluni@eunaslsa (MeCly) ANMANTY 0.0277 M

MW 1000
8 = (0.0277 M) x (1,000 mL)
95.31 g¢/mol 1000

SimeCt2) = 2.64 g
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foaltnunii@eunaslsaanun windu 2.64 n5U
wi MgCl, 9531 ¢  lgian MgCl,.6H,0 203.31 g

ffeans MeCl, 264¢  Houds MeCL.6H,0 = (20331 g) x (2.64 g)
9531 ¢

563 g
fau  FestauniiBeunaslsd (MeCl,.6H,0) Wiy 5.63 ndu

2. $99n1580189U Mg~ : NH, N : PO,” -P= 1.5:1:1
Fouazl Mg™ - NH,'-N : PO,” -P =0.0464: 0.0309: 0.0309
Mnmlenesigunmindedanneigud
Mg :NHs N:PO,” -P  =0.0032 : 0.0187 : 0.0309
9 [Mg' 1= 0.0864 M [NH, -N] = 0.0309 M [PO,” -P]= 0.0309 M
et Foudu Mg uay NHs N
SMg” T = 0.0464 - 0.0032 = 0.0432 M
Farfu Foudiu Mo Wiy 0.0432 M

fosnsinseuasazatslunt@eunaslsa (MeCly) ANUENTY 0.0432 M

MW 1000

8 = (0.0432 M) x (1,000 mL)
95.31 g¢/mol 1000

S(Mec2) = 412 g

Fodlduuniideounaslsdnmun witu 4.12 ndu
Wit MeCl, 9531 ¢ 17N MeCl,.6H,0 20331 ¢

ffeanis MeCl, 4.12¢  oeds MCl.6H,0

(203.31 g) x (4.12 g)
9531 ¢

8.79 ¢

MU festaunili@eunaslsa (MgCl,.6H,0) Wihiu 8.79 nsu
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3. §99n158A518U Mg~ : NH, N : PO,” -P= 2:1:1
Fofuazl Me™ - NH,'“N : PO,” -P =0.0618: 0.0309: 0.0309
Mnmslanesigunmindedanneigiud
Mg :NHs -N:PO, -P  =0.0032 : 0.0187 : 0.0309
9 Mg 1= 00618 M [NH,-N] = 0.0309 M [PO,” -P]= 0.0309 M
oy doadn Mg uay NH, N
Mg Tfin = 0.0618 - 0.0032 = 0.0586 M
ety Feudin Me™ wiriu 0.0586 M

ARanNsessuasaraeuuni@eunaslss (MgCl,) ANMUUTU 0.0586 M

N g = v
MW 1000
8 3 (0.0586 M) x (1,000 mL)
95.31 g/mol 1000
Simgct2) = 559 ¢

fosltnunii@oumaslsanavun windu 5.59 n5u

ue MeCl, 9531 ¢  laan MgCl,.6H,0 203.31 g

§1d0ans MeCl, 559 ¢  Houds MeCL.6H,0 = (20331 g) x (5.59 g)

9531 ¢

= 12 ¢

My Aesdulunili@uunaslsa (MeCl,.6H,0) Wiy 12 nsu
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4. NH,'-N MiAuasilugnadasduanududu = 0.0309-0.0187
=0.0122 M

Flatiu Ay NH, -N Wiy 0.0122 M

- Masey [NHg -NJ = 0.0122 M wisesilugu NHgNO,

thvinlaana (MW) 493 NHNO; = 80 ¢/mol

foanswsenansazatswanliionlumsa (NHNOs) AMsdudy 0.0122 M

270 g = cV
MW 1000
S = (0.0122 M) x (1,000 mL)
80 g/mol 1000
S(NHaH2PO4) 2 097 ¢

foalt NH,NO; ianum windu  0.97 nsu

Tayavudrlunisviungusunamian MAP A nddsdunTied

Visual MINTEQ version 3.0
1. oM™ NH, N PO,” P = 1:1:1

Mg ] = 0.0309 M
[Cl] = 0.1895 M
[NH4 Nl = 0.0309 M
(PO, -P] = 0.0309 M
[H'] = 0.0620 M
K ] - 0.0524 M
[Ca™]  =0.0044 M
[Na ] = 0.1111 M
[SOS 1 =0.0162 M

[NO;-N]  =0.0122 M

6

gIUMIYUUUTNRDY
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2. dleMe™ i NH, N : PO, P = 1.5:1:1

Mg 1] - 0.0464 M
[Cl] = 0.2205 M
[NH,-N] = 0.0309 M
PO, -P] = 0.0309 M
[H] - 0.0620 M
K] - 0.0524 M
[Ca] = 0.0044 M
[Na'l - 01111 M
50,1 =00162 M
[INO;-N] =0.0122 M
3. oM™ NHy N : PO, P = 2:1:1
[Mg™"] - 0.0618 M
[Cl] = 0.2513 M
[NH,-N] = 0.0309 M
[PO, Pl = 0.0309 M
[H] - 0.0620 M
[K'] - 0.0524 M
[Ca’]  =0.004a M
[Na'] - 0.1111 M
5O, ] =00162 M
[INO;-N] =0.0122 M
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AMANUIN

29AUTZNOUVBINANAINNITIATIZHLALLATDY Scanning Eletron Microscope (SEM)
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29AUTZNOUVDINANIINNITIATIZHLABLATEY Scanning Eletron Microscope (SEM)

¥ L o { o ) 2: 3-
nAnaInUfisdunszivsugnsillodnsdau Mg : NH, N : PO, -P = 1:1:1
Wiawdnzaunaminiu 9

$EI 15Ky EWBgon
TREC “

U n amaednvusuTamlUrewanaINN1TNAaes



175

SEl  15kV WD10mm SS30 x450 50pm
STREC E 0001 10 Mar 2014

JU ¥ MNAEHEN MAP 91ANNSNAaed

Biins19uazUTUIURIAYTENBUVBISININNEN MAP SU ¥

579) i (Wasidud)
2ONTLIU 49
SIRIITHI 21
Woanea 30
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SElI 15kV WD10mm SS18 x450 50pm
STREC 0001 10 Mar 2014

5U A 2NENEREN MAP 21nN59AaDY

BliAsIUALUTUIUBIAUTZNBUVBIFTINAINKEN MAP 5U A

579) i (Wasidud)
2DNTLIU a7
wuniige 20
Woanea 33
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3 £ A o ' 2. 3-
nansnurisvsugnsfiednsidiu Mg : NH, -N : PO, P = 1:1:1
Wanlasian1zaunaviniu 9

ool ity 7T O IPATALEY Jned
SED - A5kV £ WD m, > SS30 ﬂ,
' STREC.» A e B N \\” e

& oy &8

. & § ah

. K

5U N MnanganvazuTAIlUYeIENIINNITYIRGeS
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- to 1%‘ ¥ & . \
SEI  15kV o SEP11mm S$S30 x1,000" 10pm

| STREC 0001 10 Mar 2014
U ANEIBHEN MAP 91nN1SNAABY

Biins19uazUTUIURIAYTENBUVBISININKEAN MAP SU ¥

579) it (Wesidur)
2ONTLIU 51
wuniige 14
Woanesa 26
Tnunaigen 1
wARLY L 8
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oL
\

SEl  15kV oS x1,000  10pm  —
STREC 2 0001 40 Mar 20144

.

5U A 7NENEREN MAP 21nN59Aa0Y

BliAsIUALUTUIUNBIAUTZNBUVDIFTININKEN MAP 5U A

579) i (Wasidud)
29NTLIU 71
wuniigeu 15
Noawosa 27
TnunaLges 1
LAaLTY 6
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3 £ A o ' 2. 3-
nAnaInUIfissugnsliodnsidau Mg : NH, -N : PO, -P = 1.1:1:1
Wanlasian1zaunaviniu 8

<

SEl /. 15kV WD11mm SS30 X250 * 100pm
STREC y 0001 10 Mari2014

U N MwdngdnvaguTamIlUYremanIINNITMIAaes



JU ¥ Mwengndn MAP 91nN1TMAaed

A5 1NUALUTUIUNBIAUTLNBUVDITININKEN MAP SU ¥

Yanin (WUastdud)

519
2ONTLIU 51
wuniige 17
Woanasa 29
Tnunaiges 1
uAALZ Y 2
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v v
®f 0 A

wanifiswrsugnaiiiadnsndau Mg™ : NH, "N : PO, P = 1.2:1:1

A o =

Waeynan1zaugawinnu 9

A

"ixy s v

LS
- .5
]

B
SEI 15kv . WD14imm_ SS30 X450 ~QESOM S —
STREC : . " = 0001 10 Mar 2014

5U N MnanganvazuTIaIlUYeaNIINNITYIRa e
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15kV WD11mm SS30 x3,000 Spm
REC 0001 10 Mar 2014

:JJ‘U Y NNENYHAN MAP 31NN1SNARDI

Biins19uazUTUIURIAYTENBUVBISININKEAN MAP SU ¥

579) it (Wesidur)
2ONTLIU 52
wuniige 22
Woanesa 24
Tnunaigen 1
wARLY L 1
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SEl  15kV WD11mm SS30
STREC

5U A 2NENEREN MAP 21nN159Aa89

BiiAs19UAzUTUIURIAUTENBUVBISINNKEN MAP 3U A

579) i (Wasidud)
2ONTLIU 54
wunTige 19
Woanea 26
Tnunaigen 0.7
wARLY L 0.3
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AANUIN R

NANISNARBINITANNANNIGLA]



b4

DRIRER

NANISNAABINISANNANNIWLAL

Bn1E@ULUNTITeY ; hauluniiey : Woaws winnu 1:1:1

4
[

'3 s
LATIZUNIINENT

186

pH nau | pH a4 U, ULNIEATY | UUKAN(Q) | pH | ww. WEn
PNNaN | ANWEN NILAY | NTDS+HAN(Q) Wiy | wde)
n594(g)
7 5.82 0.822 0.845 0.023 5.82 0.0221
7 5.82 0.8342 0.8554 0.0212
7.5 6.26 0.8351 0.9022 0.0671 6.28 0.0466
7.5 6.3 0.8564 0.8825 0.0261
8 6.37 0.8189 2.0079 1.189 6.415 1.25915
8 6.46 0.8093 2.1386 1.3293
8.5 6.66 0.8224 2.3437 1.5213 6.665 1.53655
8.5 6.67 0.8128 2.3646 1.5518
9 6.83 0.8097 3.0928 2.2831 6.895 2.08055
9 6.96 0.8374 2.7154 1.878
9.5 7.12 0.8212 4.9922 4.171 7.175 3.4506
9.5 7.23 0.8294 3.5596 2.7302
10 8.29 0.8189 5.4452 4.6263 8.2 4.59705
10 8.11 0.8222 5.39 4.5678




DNT1EIULUN T : auluiiay : Woawa winnu 1.1:1:1
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pH AU | pH %a3 UL, UUNTZAY | WUKAN | pH | W Wan
ANNAN | AnNEN N3EAY | NIOI+NEAN(Q) (g) Wiy | i)
n304(g)
5.89 0.8517 0.8611 0.0094 5.97 0.0162
7 6.05 0.83 0.853 0.023
7.5 6.31 0.8115 0.8295 0.018 6.305 0.0226
7.5 6.3 0.8275 0.8547 0.0272
8 6.69 0.8118 0.8851 0.0733 | 6.715 | 0.0704
8 6.74 0.8327 0.9002 0.0675
8.5 6.8 0.8307 4.434 3.6033 6.9 3.5593
8.5 7 0.8099 4.3252 3.5153
9 7.1 0.8181 4.2 3.3819 7.09 3.545
9 7.08 0.8262 4.5343 3.7081
9.5 8 0.819 4.349 3.53 8.125 3.6892
9.5 8.25 0.8324 4.6808 3.8484
10 8.76 0.821 58778 5.0568 8.81 5.15045
10 8.86 0.8199 6.064 5.2441




DNT1EIULUN TGO : auluiiay : Woawa winnu 1.2:1:1
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PpH ADU | pH %&Y | UW. NT2ATY | WW.NTEAY | WULKEN | pH UU. WEAN
anNan | anNdn | n999(e) N9+RaAN(g) | (9) Wiy | e

7 5.98 0.82 0.8383 0.0183 | 6.05 0.01895
7 6.12 0.8373 0.8569 0.0196

7.5 6.23 0.8065 0.8292 0.0227 | 6.35 0.0232

7.5 6.47 0.82 0.8437 0.0237

8 6.97 0.8105 0.879 0.0685 | 6.98 0.0529

8 6.99 0.82 0.8573 0.0373

8.5 7.1 0.8316 4.2314 3.3998 7.095 | 3.5537

8.5 7.09 0.8389 4.5465 3.7076

9 8.12 0.8275 4.8205 3.993 8.23 3.83445
9 8.34 0.8254 4.5013 3.6759

9.5 8.56 0.8382 5.5645 4.7263 | 8525 | 4.65245
9.5 8.49 0.8333 5.4119 4.5786

10 8.89 0.8123 6.404 5.5917 | 8.84 5.5337

10 8.79 0.8223 6.298 5.4757
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4 4

WUensuEns
NANIINAADINITANNANNIGLAL
gnT1dIulay | pHudwn | pH UU. UUNTZAY | ULHEN | UL WAN
pH ABuANKEN 6h Wiy | nIzenw | nsedrndn (g) \de(e)
n904(g) (9)
0.8pH7,1 6.83 6.83 0.82 1.6546 0.8346 | 0.94945
0.8pH7,2 6.82 0.8373 1.9016 1.0643
0.8pH8,1 7.06 7.06 0.8065 2.6665 1.86 2.065
0.8pH8,2 7.06 0.82 3.09 2.27
0.8pH9,1 8.84 7.95 0.8105 3.1705 2.36 3.08
0.8pH9,2 7.07 0.82 4.62 3.8
0.8pH10,1 8.75 9.05 0.8316 49316 4.1 4.05
0.8pH10,2 9.35 0.8389 4.8389 4
0.9pH7,1 6.89 Bl 0.8275 2.4932 1.6657 | 1.48075
0.9pH7,2 6.54 0.8254 2.1212 1.2958
0.9pH8,1 7.12 T7.17 0.8382 4.3382 3.5 3.25
0.9pH8,2 7.21 0.8333 3.8333 3
0.9pH9,1 7.75 7.87 0.8123 49523 4.14 3.87
0.9pH9,2 7.98 0.8223 4.4223 3.6
0.9pH10,1 8.85 8.99 0.8417 4.8417 q 4.17
0.9pH10,2 9.12 0.83 5.17 4.34
1pH7,1 6.47 6.41 0.8115 2.6615 1.85 1.86035
1pH7,2 6.35 0.8275 2.6982 1.8707
1pH8,1 7.34 7.3 0.8118 4.8118 4 3.85
1pH8,2 7.25 0.8327 4.5327 3.7
1pH9,1 7.52 7.84 0.8307 4.9307 4.1 4.34
1pH9,2 8.15 0.8099 5.3899 4.58
1pH10,1 8.73 8.97 0.8181 5.7381 4.92 5.25
1pH10,2 9.21 0.8262 6.4062 5.58
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onTIEULey | pHuaen | pH Uu. UUATZAY | ULHEN | UL WaN
pH AaumNKEN AN Wiy | nIzee | NSewdn (g) \de(o)
n984(g) (9)
1.1pH7,1 6.34 6.27 0.819 2.9072 2.0882 2.12
1.1pH7,2 6.19 0.8324 2.9785 2.1461
1.1pH8,1 71.26 1.22 0.821 5.181 4.36 4.38
1.1pH8,2 7.18 0.8199 5.2199 4.4
1.1pH9,1 7.98 8.03 0.822 6.622 5.8 5.27
1.1pH9,2 8.07 0.8342 5.5742 4.74
1.1pH10,1 9.32 9.11 0.8351 6.2351 5.4 5.35
1.1pH10,2 8.9 0.8564 6.1564 53
1.2pH7,1 6.25 6.51 0.8189 3.95 3.1311 2.69
1.2pH7,2 6.76 0.8093 3.0568 2.2475
1.2pH8,1 6.98 1.23 0.8224 7.0824 6.26 6.32
1.2pH8,2 7.48 0.8128 7.1928 6.38
1.2pH9,1 8.13 8.36 0.8097 7.6497 6.84 6.43
1.2pH9,2 8.58 0.8374 6.8547 6.0173
1.2pH10,1 8.93 9.1 0.8212 8.3012 7.48 6.91
1.2pH10,2 9.27 0.8294 7.1694 6.34
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n31@unazpH | vol. of | Nof ml of CcoD CcoD
NOUANKNAN FAS FAS sample \de
0.8pH8,1 3.1 0.05 2.5 8000 112 112
0.8pH8,2 3.1 0.05 2.5 8000 112
0.8pH9,1 3 0.05 2.5 8000 128 128
0.8pH9,2 3 0.05 2.5 8000 128
0.8pH10,1 3.2 0.05 2.5 8000 96 88
0.8pH10,2 3.3 0.05 2.5 8000 80
0.9pH8,1 3 0.05 2.5 8000 128 128
0.9pH8,2 3 0.05 2.5 8000 128
0.9pH9,1 3.1 0.05 2.5 8000 112 120
0.9pH9,2 3 0.05 2.5 8000 128
0.9pH10,1 3.2 0.05 2.5 8000 96 80
0.9pH10,2 3.4 0.05 2.5 8000 64
1pH8,1 3.1 0.05 2.5 8000 112 104
1pH8,2 3.2 0.05 2.5 8000 96
1pH9,1 3.2 0.05 2.5 8000 96 80
1pH9,2 3.4 0.05 2.5 8000 64
1pH10,1 3.3 0.05 2.5 8000 80 64
1pH10,2 3.5 0.05 2.5 8000 48
1.1pH8,1 oY 0.05 2.5 8000 96 88
1.1pH8,2 3.3 0.05 2.5 8000 80
1.1pH9,1 3.4 0.05 2.5 8000 64 72
1.1pH9,2 3.3 0.05 2.5 8000 80
1.1pH10,1 3.3 0.05 2.5 8000 80 72
1.1pH10,2 3.4 0.05 2.5 8000 64
1.2pH8,1 3.3 0.05 2.5 8000 80 88
1.2pH8,2 3.2 0.05 2.5 8000 96
1.2pH9,1 3.6 0.05 2.5 8000 32 48
1.2pH9,2 3.4 0.05 2.5 8000 64
1.2pH10,1 3.5 0.05 2.5 8000 48 48
1.2pH10,2 3.5 0.05 2.5 8000 48
blank 3.8




NANISIATITAANEIIN (AMUTUTY UN./A)

2+

2+

dmsduuagpH | Mg Ca K"
NAINANEN
0.8,8 11.971 4.265 132.65
0.8,9 7.768 2.164 128.15
0.8,10 1.391 0.118 103.37
0.9,8 6.666 1.377 159.233
0.9,9 5.341 2.161 86.762
0.9,10 5.141 1.27 50.785
1,8 3.824 1.825 89.78
1,9 31525 1.619 75.201
1,10 0 1.217 61.67
1.1,8 2.716 1.543 87.519
1.1,9 2.659 1.537 69.644
1.1,10 1.891 0.995 50.381
1.2,8 3.08 1.93 82.138
1.2,9 0.08 0.75 63.216
1.2,10 0 0.44 30.968
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SnsndiuuwazpH | feusn | wdwn | Uunadl | UszAvSamw
NAINANEN AN AN anaa | n1sundn (%)
wn/a) | Wn/a) | wn/qa)
0.8,8 254.5 170 84.5 33.20236
0.8,9 254.5 95 159.5 62.67191
0.8,10 254.5 53 201.5 79.17485
0.9,8 254.5 140 114.5 44.99018
0.9,9 254.5 67 187.5 73.67387
0.9,10 254.5 42 212.5 83.49705
1,8 254.5 110 144.5 56.778

1,9 254.5 48 206.5 81.13949
1,10 254.5 31 223.5 87.81925
1.1,8 254.5 81 173.5 68.17289
1.1,9 254.5 81 173.5 68.17289
1.1,10 254.5 49 205.5 80.74656
1.2,8 254.5 62 192.5 75.63851
1.2,9 254.5 39 2155 84.67583
1.2,10 254.5 25 229.5 90.17682
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IRTEULAE pH VAY
AANAN 0.8(8,1) 0.8(8,2) | 0.8(9,1) | 0.8(9,2) | 0.8(10,1) | 0.8(10,2)
Absorbance 0.834659875 | 0.71156 | 0.68715 | 0.6569 | 0.64205 | 0.63621
Mg P 23.84742499 | 20.3302 | 19.6328 | 18.7687 | 18.3442 | 18.1774
Mg P/L Dilute 10 Win | 238.4742499 | 203.302 | 196.328 | 187.687 | 183.442 | 181.774
Final Mg P/L 220.888 192.007 182.608
avg P 22 20 18
%eremoval 60.8493 65.9682 67.6342
onTdIulay pH wawnwan | 0.9(8,1) | 0.9(8,2) | 0.9(9,1) | 0.9(9,2) | 0.9(10,1) | 0.9(10,2)
Absorbance 0.60384 | 0.63674 | 0.63143 | 0.58209 | 0.53062 | 0.52796
Mg P 17.2526 | 18.1926 | 18.041 | 16.631 | 15.1605 | 15.0847
Mg P/L Dilute 10 Wi 172526 | 181.926 | 180.41 | 166.31 | 151.605 | 150.847
Final Mg P/L 177.226 173.36 151.226
avg P 17.5 17 15
%removal 68.5881 68.2607 72.3131
gRTE@IULAE pH WaY
AANAN 1(8,1) 1(8,2) 109,1) 109,2) 1(10,1) 1(10,2)
Absorbance 0.371432 1 0.384166 | 0.349676 | 0.353921 | 0.339064 | 0.330044
Mg P 10.61233 | 10.97618 | 9.990752 | 10.11204 | 9.687543 | 9.429815
Mg P/L Dilute 10 1 | 106.1233 | 109.7618 | 99.90752 | 101.1204 | 96.87543 | 94.29815
Final Mg P/L 107.9426 100.5139 95.58679
avg P 11 10 9.5
%removal 80.23754 81.59759 82.49967
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InTIEIULAY pH

NAIMNNEN 1.1(8,1) 1.1(8,2) 1.1(9,1) 1.109,2) | 1.1(10,1) | 1.1(10,2)
Absorbance 0.314125 | 0.317839 | 0.297145 | 0.291309 | 0.274329 | 0.232941
Mg P 8.975 9.081124 | 8.489865 | 8.3231 | 7.837965 | 6.655448
Mg P/L Dilute 10
Vil 89.75 90.81124 | 84.89865 | 83.231 | 78.37965 | 66.55448
Final Mg P/L 90.28062 84.06483 72.46706
avg P 9 8 7.5
%removal 83.47114 84.60915 86.7325
InTIdIULaY pH
NAIMNNEN 1.2(8,1) 1.2(8,2) 1.2(9,1) 1.209,2) | 1.2(10,1) | 1.2(10,2)
Absorbance 0.210124 | 0.200042 | 0.239839 | 0.286002 | 0.2929 0.34437
Mg P 6.003548 | 5.715499 | 6.852534 | 8.171495 | 8.368581 | 9.839147
Mg P/L Dilute 10
Vil 60.03548 | 57.15499 | 68.52534 | 81.71495 | 83.68581 | 98.39147
Final Mg P/L 58.59523 75.12015 91.03864
avg P 6 6 6
%removal 89.2722 86.24677 83.33236
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vilauazadaduYa AN IiAnTUINNNTUTEUIAKNALNEHRUNUAINGNABIVDY
LUUINAB9S5aLAY Visual MINTEQ version 3.0

A 44' v
ﬂ']WL@GUV]aﬂTlgallﬂa WINAU 6

pH 6
ionic strength 0.0417
sum of cation(eg/kg) 2.17E-02
sum of anion(eg/kg) 4.95E-02
charge diffrernce(%) 39

Gas
NH3 (g)

Partial pressure (atm)

1.5133E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity
H+1 1.2E-06 0.000001 | -6
H2PO4- 0.040585 0.03374 | -1.472
HPO4-2 0.004477 0.002139 | -2.67
Mg+2 0.001559 0.000745 | -3.128
MgHPO4 0.000995 0.001005 | -2.998
(ag)
NH4+1 0.018627 0.015485 | -1.81

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

CO3-2 34.97 HCO3-
64.76 H2CO3* (aq)

NHA+1 99.953 NH4+1

PO4-3 9.72 HPO4-2
88.109 H2PO4-
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Ca+2 52.687 Ca+2
24.367 CaHPO4 (ag)
22.866 CaH2PO4+
Mg+2 61.034 Mg+2
38.965 MgHPO4 (aq)

Saturation indices for minerals

Mineral log IAP Sat. Stoichiometry
index
MgHPO4:3H20(s) -18.175 0 1 Mg+2 1 H+1 1| PO4-3 | 3 | H20
Struvite -13.983 -0.723 | 1 Mg+2 1 | NH4+1 | 1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated

Ca+2 1E-16 100 0 0 0 0

CO3-2 1E-16 100 0 0 0 0

H+1 0.086649 100 0 0 0 0
Mg+2 0.002554 | 17.836 0 0 0.011764 82.164

NH4+1 0.018636 100 0 0 0 0
PO4-3 0.046062 | 79.656 0 0 0.011764 20.344

ALY NANIEANAD WU 6.5

pH 6.5
ionic strength 0.0503
sum of cation(eg/kg) 1.99E-02
sum of anion(eg/kg) 5.59E-02
charge diffrernce(%) 47.45

Gas Partial pressure (atm)

NH3 () 4.7184E-07




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
H2PO4- 0.032407 0.026591 -1.575
HPO4-2 0.011758 0.00533 -2.273
Mg+2 0.000659 0.000299 -3.525
MgHPO4 0.000993 0.001005 -2.998
(ag)
NH4+1 0.018608 0.015269 -1.816

Percentage distribution among dissolved and adsorbed species

203

Component | % of total Species name
concentration
C0O3-2 63.282 HCO3-
36.505 H2CO3* (ag)
NH4+1 99.854 NHA+1
PO4-3 26.037 HPO4-2
71.761 H2PO4-
Ca+2 41.119 Ca+2
44.891 CaHPO4 (aq)
13.523 CaH2PO4+
Mg+2 39.885 Mg+2
60.108 MgHPO4 (aq)
Saturation indices for minerals
Mineral log IAP Sat. index Stoichiometry
MgHPO4:3H20(s) -18.175 0 1 | Mg+2 H+1 1 | PO4-3 | 3 | H20
Struvite -13.489 -0.229 1 | Mg+2 NHA+1 | 1 | PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1E-16 100 0 0 0 0
C0O3-2 1E-16 100 0 0 0 0
H+1 0.077542 | 100 0 0 0 0
Mg+2 0.001652 | 11.539 0 0 0.012666 88.461
NHA+1 0.018635 | 100 0 0 0 0
PO4-3 0.045159 | 78.096 0 0 0.012666 21.904
Afilevilannizauga Wiy 7
pH 7
ionic strength 0.0637

sum of cation(eg/kg) 1.08E-02

sum of anion(eg/kg) 6.78E-02

charge diffrernce(%) 72.36

Gas

Partial pressure (atm)

NH3 ()

7.9981E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity
H2PO4- 0.019883 0.016042 | -1.795
HPO4-2 0.023993 0.010169 | -1.993
Mg+2 0.000369 0.000157 | -3.805
MgHPO4 0.00099 0.001005 | -2.998
(ag)
NHA+1 0.010144 0.008184 | -2.087
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Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
CO3-2 84.648 HCO3-
15.137 H2CO3* (aq)
Ca+2 31.3 Ca+2
60.76 CaHPO4 (aqg)
PO4-3 53.477 HPO4-2
44.315 H2PO4-
Mg+2 27.169 Mg+2
72.803 MgHPO4 (aq)
NH4+1 99.549 NH4+1
Saturation indices for minerals
Mineral log IAP Sat. Stoichiometry
index
MgHPO4:3H20(s) -18.175 0 1 |[Mg+2| 1 | H+1 | 1 | PO4-3 |3 | H20
Struvite -13.26 0 1 [ Mg+2| 1 | NH4+1 | 1 | PO4-3
Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)
Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1E-16 100 0 0 0 0
CO3-2 1E-16 100 0 0 0 0
H+1 0.064703 | 100 0 0 0 0
Mg+2 0.00136 | 9.497 0 0 0.012958 90.503
NH4+1 0.01019 | 54.68 0 0 0.008445 45.32
PO4-3 0.044867 | 77.591 0 0 0.012958 22.409




AlaYNENITENAR Wiy 7.5

pH 7.5

ionic strength 0.0771
sum of cation(eg/kg) 5.42E-03
sum of anion(eg/kg) 7.86E-02
charge diffrernce(%) 87

Gas

Partial pressure (atm)

NH3 (g)

1.2450E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity
H2PO4- 0.008777 0.006985 | -2.156
Mg+2 0.000182 7.31E-05 | -4.136
MgHPO4 (ag) 0.000634 0.000645 | -3.19
NH4+1 0.005063 0.004029 | -2.395

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
PO4-3 78.763 HPOA4-2
19.802 H2PO4-
NH4+1 98.61 NHA4+1
Mg+2 22.299 Mg+2
77.605 MgHPO4 (aq)
Saturation indices for minerals
Mineral log IAP Sat. index Stoichiometry
MgHPO4:3H20(s) -18.367 -0.192 1 [ Mg+2 | 1 H+1 1| PO4-3 H20
Struvite -13.26 0 1 |Mg+2 | 1 |NH4+1 | 1| PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
H+1 0.053029 | 100 0 0 0 0
Mg+2 0.000817 | 5.706 0 0 0.013501 94.294
NHA+1 0.005134 | 27.55 0 0 0.013501 72.45
PO4-3 0.044326 | 76.653 0 0 0.013501 23.347
Afilevilannizauga Wiy 8
pH 8
ionic strength 0.0848

sum of cation(eg/kg) 4.53E-03

sum of anion(eg/ke) 8.39E-02

charge diffrernce(%) 90

Gas

Partial pressure (atm)

NH3 ()

3.4095E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity
H2PO4- 0.003147 0.002487 | -2.604
HPO4-2 0.040415 0.015767 | -1.802
MgHPO4 0.000231 0.000236 | -3.628
(ag)
NH3 (ag) 0.000195 0.000199 | -3.701
NH4+1 0.004415 0.003489 | -2.457
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Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
C0O3-2 97.348 HCO3-
Ca+2 21.134 Ca+2
58.273 CaHPO4 (aq)
20.005 CaPO4-
PO4-3 92.272 HPO4-2
NHA4+1 95.768 NH4+1
Mg+2 20.742 Mg+2
78.947 MgHPO4 (aq)

Saturation indices for minerals

Mineral log IAP Sat. index Stoichiometry
MgHPO4:3H20(s) | -18.805 -0.63 1 |Mg+2 1| H+1 | 1 [PO4-3 |3 | H20
Struvite -13.26 0 1 |Mg+2 | 1| NH4+1 | 1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated

Ca+2 1E-16 100 0 0 0 0

CO3-2 1E-16 100 0 0 0 0

H+1 0.046744 | 100 0 0 0 0

Mg+2 0.000293 | 2.045 0 0 0.014025 97.955
NH4+1 0.00461 | 24.736 0 0 0.014025 75.264
PO4-3 0.0438 75.745 0 0 0.014025 24.255
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ALEYINENITEUAR WU 8.5

pH 8.5
ionic strength 0.0875
sum of cation(eg/kg) 3.92E-03
sum of anion(eg/kg) 8.60E-02
charge diffrernce(%) 91
Gas Partial pressure (atm)
NH3 (g) 9.4578E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity
H2PO4- 0.001039 0.000819 | -3.087
HPO4-2 0.042471 0.016415 | -1.785
NH3 (aq) 0.000541 0.000552 | -3.258
NHA+1 0.003882 0.003061 | -2.514

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
CO3-2 96.534 HCO3-
Ca+2 14.396 Ca+2
40.913 CaHPO4 (aq)
44.548 CaPOd-
PO4-3 97.383 HPO4-2
NH4+1 87.771 NH4+1
12.229 NH3 (ag)
Mg+2 20.113 Mg+2
78.902 MgHPO4 (aq)




Saturation indices for minerals
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Mineral log IAP Sat. Stoichiometry
index
MgHPO4:3H20(s) | -19.248 -1.073 |1 | Me+2 | 1 H+1 | 1 | PO4-3 | 3 | H20
Struvite -13.26 0 1| Mg+2 | 1 |NH4+1| 1 | PO4-3
Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)
Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1E-16 100 0 0 0 0
CO3-2 1E-16 100 0 0 0 0
H+1 0.044086 | 100 0 0 0 0
Mg+2 0.000106 | 0.737 0 0 0.014213 99.263
NH4+1 0.004422 | 23.732 0 0 0.014213 76.268
PO4-3 0.043612 | 75.421 0 0 0.014213 24.579
Afilerilanizauga Wiy 9
pH 9
ionic strength 0.0882

sum of cation(eg/kg) 3.04E-03

sum of anion(eg/kg) 8.67E-02

charge diffrernce(%) 93

Gas

NH3 ()

Partial pressure (atm)

2.3315E-05




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
H2PO4- 0.000333 0.000262 | -3.581
HPO4-2 0.043122 0.016628 | -1.779
NH3 (aq) 0.001333 0.00136 | -2.866
NH4+1 0.003028 0.002386 | -2.622

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
CO3-2 8.728 CO3-2
91.102 HCO3-
Ca+2 20.852 CaHPO4 (ag)
71.85 CaPO4-
PO4-3 99.018 HPO4-2
NH4+1 69.432 NH4+1
30.568 NH3 (ag)
Mg+2 19.527 Mg+2
77.415 MgHPO4 (aq)
Saturation indices for minerals
Mineral log IAP Sat. Stoichiometry
index
MgHPO4:3H20(s) | -19.64 -1.465 1 Mg+2 1 H+1 PO4-3 | 3 | H20
Struvite -13.26 0 1 Mg+2 1 | NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1E-16 100 0 0 0 0
CO3-2 1E-16 100 0 0 0 0
H+1 0.042476 | 100 0 0 0 0
Mg+2 4.36E-05 | 0.305 0 0 0.014274 99.695
NH4+1 0.004361 | 23.399 0 0 0.014274 76.601
PO4-3 0.04355 | 75.314 0 0 0.014274 24.686
Afilevilannizauna Wiy 9.5
pH 9.5
ionic strength 0.0883

sum of cation(eg/kg) 1.82E-03

sum of anion(eg/kg) 8.71E-02

charge diffrernce(%) 96

Gas Partial pressure (atm)
NH3 (g) 4.4193E-05

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity
H2PO4- 0.000105 8.31E-05 | -4.08
HPO4-2 0.043216 0.016661 | -1.778
NH3 (aqg) 0.002527 0.002578 | -2.589
NH4+1 0.001815 0.00143 | -2.845
PO4-3 0.00019 2.22E-05 | -4.653
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Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
CO3-2 23.241 C0O3-2
76.703 HCO3-
Ca+2 88.981 CaPO4-
PO4-3 99.276 HPOA4-2
NHA+1 41.803 NHA4+1
58.197 NH3 (aq)
Mg+2 18.29 Mg+2
72.638 MgHPO4 (aq)

Saturation indices for minerals

Mineral log IAP | Sat. index Stoichiometry
MgHPO4:3H20(s) | -19.917 -1.742 1 Mg+2 | 1 | H+1 1 | PO4-3 | 3 | H20
Struvite -13.26 0 1 Mg+2 | 1 | NH4+1 | 1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1E-16 100 0 0 0 0
CO3-2 1E-16 100 0 0 0 0
H+1 0.040878 | 100 0 0 0 0
Mg+2 2.45E-05 | 0.171 0 0 0.014294 99.829
NH4+1 0.004341 | 23.297 0 0 0.014294 76.703
PO4-3 0.043531 | 75.281 0 0 0.014294 24.719
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pH 10
ionic strength 0.0889
sum of cation(eg/kg) 8.09E-04
sum of anion(eg/kg) 8.77E-02
charge diffrernce(%) 98
Gas Partial pressure (atm)
NH3 (g) 6.1832E-05

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity

HPO4-2 0.04288 0.016496 | -1.783
NH3 (ag) 0.003534 0.003608 | -2.443
NH4+1 0.000803 0.000633 | -3.199
OH- 0.000128 0.000101 | -3.998
PO4-3 0.000597 6.96E-05 | -4.158

Percentage distribution among dissolved and adsorbed species

Component | % of total Species hame
concentration
C0O3-2 48.959 CO3-2
51.012 HCO3-
Ca+2 96.221 CaPO4-
PO4-3 98.512 HPO4-2
NHA4+1 18.521 NH4+1
81.479 NH3 (ag)
Mg+2 15.448 Mg+2
23.664 MgPO4-
60.6 MgHPO4 (aq)
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Saturation indices for minerals

Mineral log IAP | Sat. index Stoichiometry
MgHPO4:3H20(s) | -20.063 -1.888 1] Mg+2 | 1 H+1 1| PO4-3 | 3 | H20
Struvite -13.26 0 1| Mg+2 | 1 | NH4+1| 1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated

Ca+2 1E-16 100 0 0 0 0

CO3-2 1E-16 100 0 0 0 0

H+1 0.039297 100 0 0 0 0
Mg+2 2.1E-05 0.147 0 0 0.014297 99.853
NH4+1 0.004338 | 23.278 0 0 0.014297 76.722
PO4-3 0.043528 | 75.275 0 0 0.014297 24.725

Selected sweep results (Concentration in mol/l)

Problem no. pH | MgHPO4:3H20(s) Struvite
Concentration Concentration

1 6 0.011764 0
2 6.5 0.012666 0
3 7 0.004513 0.008445
4 7.5 0 0.013501
5 8 0 0.014025
6 8.5 0 0.014213
7 9 0 0.014274
8 9.5 0 0.014294
9 10 0 0.014297
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pH 7
ionic strength 0.0368
sum of cation(eg/kg) 1.69E-02
sum of anion(eg/kg) 4.61E-02
charge diffrernce(%) 46.49406

Gas

Partial pressure (atm)

NH3 (g)

7.98E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 4.05E-02 3.40E-02 -1.469
Mg+2 3.42E-03 1.69E-03 -2.172
MegCl+ 2.73E-04 2.28E-04 -3.641
MgPO4- 3.62E-07 3.04E-07 -6.518
NH3 (aq) 4.61E-05 4.65E-05 -4.332
NH4+1 9.74E-03 8.16E-03 -2.088
PO4-3 1.95E-08 3.99E-09 -8.399

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

Cl-1 99.332 Cl-1

Mg+2 72.895 Mg+2
21.287 MgHPO4 (aq)

NHA+1 99.528 NH4+1

PO4-3 40.793 HPO4-2
37911 H2PO4-
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21.288

MgHPO4 (aq)

Saturation indices for minerals
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log IAP Sat stoichiometry and mineral components
index=log
IAP-log Ks
Mg3(PO4)2(s) -25.116 -1.836 3 | Mg+2 PO4-3
MgHPO4:3H20(s) -18.175 0 1 | Mg+2 H+1 1 | PO4-3 |3 H20
Struvite -13.26 0 1 | Mg+2 NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 4.69E-03 | 23 0 0 1.57E-02 77
NH4+1 9.78E-03 | 47.958 1.06E-02 52.042
PO4-3 4.69E-03 | 23 1.57E-02 77
Selected sweep results
Problem | pH | MgHPO4:3H20(s) | Mg3(PO4)2(s) Struvite
no.
Concentration | Concentration | Concentration
1 7 5.09E-03 0 1.06E-02
2 7.5 0 0 1.68E-02
3 8 0 0 1.82E-02
a4 8.5 0 0 1.89E-02
5 9 0 0 1.94E-02
6 9.5 0 1.85E-04 1.92E-02
7 10 0 5.05E-04 1.86E-02
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pH 7.5
ionic strength 0.0317
sum of cation(eg/kg) 8.75E-03
sum of anion(eg/kg) 4.54E-02
charge diffrernce(%) 67.67348

Gas Partial pressure (atm)

NH3 (g) 9.23E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity

Cl-1 4.06E-02 3.44E-02 -1.464
Mg+2 2.51E-03 1.29E-03 -2.89

MeCl+ 2.08E-04 1.76E-04 -3.754
MgHPO4 (ag) 8.64E-04 8.71E-04 -3.06

MgOH+ 1.84E-07 1.56E-07 -6.808
MgPO4- 9.80E-07 8.29E-07 -6.081
NH3 (ag) 5.35E-05 5.39E-05 -4.269
NHA+1 3.53E-03 2.99E-03 -2.525
PO4-3 6.39E-08 1.43E-08 -7.845

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name

concentration

Cl-1 99.49 Cl-1

NH4+1 98.507 NH4+1

pPO4-3 58.215 HPO4-2
17.623 H2PO4-

24.132 MgHPO4 (aq)
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Mg+2 70.022 Mg+2
24.132 MgHPO4 (aq)
Saturation indices for minerals
log IAP Sat stoichiometry and mineral components
index=Log
IAP-log Ks
Mg3(PO4)2(s) -24.36 -1.08 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -18.238 -0.063 1 [ Mg+2 | 1| H+1 1 |PO4-3 |3 | H20
Struvite -13.26 0 1 [ Mg+2 | 1|NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component |  Total % Total % Total %
dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 3.58E-03 | 17.555 0 0 1.68E-02 82.445
NH4+1 3.58E-03 | 17.556 1.68E-02 82.444
PO4-3 3.58E-03 | 17.555 1.68E-02 82.445
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pH 8
ionic strength 0.028
sum of cation(eg/kg) | 5.48E-03
sum of anion(eg/kg) | 4.40E-02
charge diffrernce(%) | 77.87257

Gas

Partial pressure (atm)

NH3 ()

1.76E-06




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity
Cl-1 4.07E-02 3.47E-02 | -1.46
Mg+2 1.61E-03 8.56E-04 | -3.068
MgCl+ 1.39E-04 1.18E-04 | -3.927
MgHPO4 (aq) 4.54E-04 4.57E-04 | -3.34
NH3 (ag) 1.02E-04 1.03E-04 | -3.989
NHA4+1 2.11E-03 1.80E-03 | -2.745

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Cl-1 99.66 Cl-1
PO4-3 72.274 HPO4-2
20.562 MgHPO4 (ag)
NHA+1 95.389 NHA+1
Mg+2 73.076 Mg+2
20.562 MgHPO4 (ag)
Saturation indices for minerals
Log IAP | Sat stoichiometry and mineral components
index=Lo
g IAP-log
Ks
Mg3(PO4)2(s) -24.097 | -0.817 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -18.518 |-0.343 1 | Mg+2 | 1|H+1 PO4-3 |3 H20
Struvite -13.26 |0 1 | Mg+2 | 1| NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 2.21E-03 | 10.83 0 0 1.82E-02 89.17
NH4+1 2.21E-03 | 10.83 1.82E-02 89.17
PO4-3 2.21E-03 |10.83 0 0 1.82E-02 89.17
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pH 8.5
ionic strength 0.0256
sum of cation(eq/kg) | 3.58E-03
sum of anion(eg/kg) 4.31E-02
charge diffrernce(%) 84.66864

Gas
NH3 (g)

Partial pressure (atm)
3.33E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity
Mg+2 0.001111 0.000602 | -3.221
MgHPO4 (ag) | 0.00024 0.000241 | -3.618
NH3 (ag) 0.000193 0.000195 | -3.711
NH4+1 0.001258 0.001079 | -2.967
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Percentage distribution among dissolved and adsorbed species

Component | % of total Species
concentration | name

Cl-1 99.761 Cl-1

Mg+2 76.532 Mg+2
16.507 MgHPO4 (aq)

NHA+1 86.672 NHA+1
13.328 NH3 (aqg)

PO4-3 80.742 HPO4-2
16.507 MgHPO4 (aq)

Saturation indices for minerals

Log IAP | Sat stoichiometry and mineral components
index=Log
IAP-log Ks
Mg3(PO4)2(s) -23.807 | -0.527 3 | Mg+2 | 2 | PO4-3
MgHPO4:3H20(s) -18.796 | -0.621 1 | Mg+2 | 1 |H+1 1 PO4-3 | 3 | H20
Struvite -13.26 |0 1 | Mg+2 | 1 |NH4+1 |1 PO4-3
Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)
Component | Total % Total % Total %
dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 1.45E-03 | 7.114 0 0 1.89E-02 92.886
NHA4+1 1.45E-03 | 7.114 1.89E-02 92.886
PO4-3 1.45E-03 | 7.114 0 0 1.89E-02 92.886
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Concentrations and activities of aqueous inorganic species (mol/l)

pH 9
ionic strength 0.0242
sum of cation(eq/kg) | 2.40E-03
sum of anion(eg/kg) 4.25E-02
charge diffrernce(%) 89.29423

Gas

Partial pressure (atm)

NH3 (g)

5.85E-06

Concentration | Activity Log
activity
Cl-1 4.07e-02 351E-02 | -1.455
MgHPO4 (aq) | 1.37E-04 1.37E-04 | -3.862
NH3 (aq) 3.39E-04 3.41E-04 | -3.467
NH4+1 6.95E-04 5.98E-04 | -3.223

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
Cl-1 99.821 Cl-1
PO4-3 85.378 HPO4-2
13.221 MgHPO4 (aq)
NH4+1 67.197 NH4+1
32.803 NH3 (aq)
Mg+2 79.076 Mg+2
13.221 MgHPO4 (aq)
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Saturation indices for minerals
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Log IAP | Sat stoichiometry and mineral components
index
Mg3(PO4)2(s) -23.421 | -0.141 3 | Mg+2 pPO4-3
MgHPO4:3H20(s) -19.04 -0.865 1 Mg+2 H+1 PO4-3 | 3 | H20
Struvite -13.26 0 1 Mg+2 NH4+1 PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 1.03E-03 | 5.068 1.94E-02 94.932
NHA+1 1.03E-03 | 5.068 1.94E-02 94.932
PO4-3 1.03E-03 | 5.068 1.94E-02 94.932
Samdruunniiden : wouluden : oawln widy 1:1:1 Afilevilannizauga winiu 9.5

pH 9.5

ionic strength 0.023
sum of cation(eg/kg) 1.46E-03
sum of anion(eg/kg) 4.22E-02
charge diffrernce(%) 93.30746

Gas

Partial pressure (atm)

NH3 (¢)

1.21E-05




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity
Cl-1 4.08E-02 3.52E-02 -1.454
Mg+2 4.80E-04 2.67E-04 -3.574
MgCl+ 4.33E-05 3.74E-05 -4.427
MgHPO4 (aqg) 6.60E-05 6.63E-05 -4.178
NH3 (ag) 7.03E-04 7.07E-04 -3.151
NH4+1 4.54E-04 3.92E-04 -3.407

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Cl-1 99.894 Cl-1
PO4-3 90.136 HPO4-2
NHA+1 39.239 NH4+1
60.761 NH3 (ag)
Mg+2 79.967 Mg+2
Saturation indices for minerals
Log IAP Sat stoichiometry and mineral components
index
Mg3(PO4)2(s) -23.28 0 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -19.356 -1.181 1 | Mg+2 | 1|H+1 PO4-3 |3 | H20
Struvite -13.26 0 1 | Mg+2 | 1| NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 6.01E-04 | 2.945 0 0 1.98E-02 97.055
NH4+1 1.16E-03 | 5.671 1.92E-02 94.329
PO4-3 7.86E-04 | 3.854 0 0 1.96E-02 96.146
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pH 7
ionic strength 0.0401
sum of cation(eg/kg) 1.92E-02
sum of anion(eg/kg) 4.88E-02
charge diffrernce(%) 43,5394

Gas

Partial pressure (atm)

NH3 (¢)

=2 EE

Concentrations and activities of aqueous inorganic species (mol/l)

Cl-1 4.44E-02 3.70E-02 -1.432
Mg+2 4.52E-03 2.18E-03 -2.661
MgCl+ 3.86E-04 3.21E-04 -3.493
MgHPO4 (aqg) | 9.98E-04 1.01E-03 -2.997
NH3 (ag) 4.61E-05 4.65E-05 -4.332
NH4+1 9.79E-03 8.16E-03 -2.088
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Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
Cl-1 99.139 Cl-1
Mg+2 76.54 Mg+2
16.918 MgHPO4 (ag)
NH4+1 99.531 NH4+1
PO4-3 25.591 MgHPO4 (ag)
38.875 HPO4-2
35.524 H2PO4-
Saturation indices for minerals
Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -25.005 | -1.725 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) | -18.175 |0 1 | Mg+2 H+1 1 | PO4-3 |3 | H20
Struvite -13.26 |0 1 | Mg+2 | 1| NH4+1 |1 |PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 5.90E-03 | 26.345 0 0 1.65E-02 73.655
NH4+1 9.84E-03 | 48.212 0 0 1.06E-02 51.788
PO4-3 3.90E-03 | 19.124 0 0 1.65E-02 80.876




Selected sweep results

Problem | pH | MgHPO4:3H20(s) | Mg3(PO4)2(s) Struvite
no.
Concentration | Concentration | Concentration
1 7 5.93E-03 0 1.06E-02
2 7.5 0 0 1.73E-02
3 8 0 0 1.86E-02
a 8.5 0 6.15E-05 1.92E-02
5 9 0 4.07E-04 1.91E-02
6 9.5 0 8.07E-04 1.86E-02
7 10 0 1.44E-03 1.73E-02
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pH 7.5

ionic strength

0.0351

sum of cation(eg/kg) 1.11E-02

sum of anion(eg/kg) 4.83E-02

charge diffrernce(%) 62.71223

Gas Partial pressure (atm)

NH3 ()

8.05E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity

Cl-1 4.45E-02 3.74E-02 -1.427
Mg+2 3.81E-03 1.91E-03 -2.72

MeCl+ 3.38E-04 2.84E-04 -3.547
MgHPO4 (ag) | 9.90E-04 9.98E-04 -3.001
NH3 (aq) 4.66E-05 4.70E-05 -4.328
NH4+1 3.10E-03 2.60E-03 -2.584
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Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
NH4+1 98.518 NH4+1
Mg+2 74.154 Mg+2
19.256 MgHPO4 (ag)
Cl-1 99.247 Cl-1
PO4-3 31.506 MgHPO4 (ag)
52.796 HPO4-2
15.661 H2PO4-
Saturation indices for minerals
Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -24.071 | -0.791 3 | Mg+2 | 2 | PO4-3
MgHPO4:3H20(s) -18.179 | -0.004 1 [Mg+2 |1 | H+1 1 |PO4-3 |3 | H20
Struvite -13.26 0 1 [ Mg+2 |1 | NH4+1 |1 |PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 5.14E-03 | 22.962 0 0 1.73E-02 77.038
NH4+1 3.14E-03 | 15.409 0 0 1.73E-02 84.591
PO4-3 3.14E-03 | 15.41 0 0 1.73E-02 84.59




pH 8
ionic strength 0.0315
sum of cation(eq/kg) | 7.94E-03
sum of anion(eg/kg) 4.69E-02
charge diffrernce(%) 71.0469

Gas

Partial pressure (atm)

NH3 (g)

1.43E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity
Cl-1 4.45E-02 3.77E-02 | -1.424
Mg+2 2.97E-03 1.53E-03 | -2.816
MgCl+ 2.71E-04 2.30E-04 | -3.639
NH3 (aq) 8.26E-05 8.32E-05 | -4.08
NH4+1 1.72E-03 1.46E-03 | -2.836

Percentage distribution among dissolved and adsorbed species

Component | % of total Species hame
concentration

Cl-1 99.395 Cl-1

Mg+2 78.112 Mg+2

NH4+1 95.426 NHA4+1

PO4-3 30.972 MgHPO4 (ag)
62.886 HPO4-2
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Saturation indices for minerals

Log IAP Sat index=log | stoichiometry and mineral components
IAP-log Ks
Mg3(PO4)2(s) -23.664 | -0.384 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -18.427 -0.252 1 | Mg+2 | 1| H+1 1 | PO4-3 | 3] H20
Struvite -13.26 0 1 | Mg+2 | 1| NH4+1 |1 | PO4-3
Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)
Component | Total % Total % Total %
dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 3.81E-03 | 16.991 0 0 1.86E-02 83.009
NH4+1 1.81E-03 | 8.853 1.86E-02 91.147
PO4-3 1.81E-03 | 8.853 1.86E-02 91.147

snsdunilgey : wonluiey : eoaa Wiy 1.1:1:1 Ariitevianizauna wiiu 8.5

pH 8.5

ionic strength 0.0292
sum of cation(eg/kg) 6.13E-03
sum of anion(eg/kg) 4.60E-02
charge diffrernce(%) 76.49793

Gas
NH3 (g)

Partial pressure (atm)
2.65E-06




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 4.46E-02 3.79E-02 -1.421
Mg+2 2.45E-03 1.28E-03 -2.892
MeCl+ 2.27E-04 1.94E-04 -3.713
MgHPO4 (ag) | 3.01E-04 3.03E-04 -3.519
NH3 (ag) 1.54E-04 1.55E-04 -3.81
NH4+1 1.01E-03 8.59E-04 -3.066

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Cl-1 99.492 Cl-1
Mg+2 82.093 Mg+2
NH4+1 86.776 NH4+1
13.224 NH3 (aqg)
PO4-3 28.909 MgHPO4 (ag)
68.634 HPO4-2
Saturation indices for minerals
Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -23.28 0 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -18.697 | -0.522 1 [ Mg+2 | 1| H+1 PO4-3 H20
Struvite -13.26 0 1 | Mg+2 | 1| NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 2.98E-03 | 13.298 0 0 1.94E-02 86.702
NH4+1 1.16E-03 | 5.702 0 0 1.92E-02 94.298
PO4-3 1.04E-03 | 5.099 0 0 1.94E-02 94.901

gnaunildey : wonluiey : weoae Wiy 1.1:1:1 Arillevianigauna wiriu 9

pH 9
ionic strength 0.0271
sum of cation(eg/kg) | 4.58E-03
sum of anion(eg/kg) | 4.54E-02
charge diffrernce(%) | 81.64938

Gas
NH3 ()

Partial pressure (atm)
7.21E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity
Cl-1 4.46E-02 3.82E-02 | -1.418
Mg+2 1.77E-03 9.47E-04 | -3.024
MgCl+ 1.68E-04 1.44E-04 | -3.842
MgHPO4 (ag) 1.11E-04 1.11E-04 | -3.953
NH3 (aq) 4.18E-04 4.21E-04 | -3.376
NH4+1 8.64E-04 7.38E-04 | -3.132




Percentage distribution among dissolved and adsorbed species
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Component | % of total Species
concentration | name
Cl-1 99.624 Cl-1
Mg+2 86.06 Mg+2
NH4+1 67.365 NH4+1
32.635 NH3 (ag)
PO4-3 23.695 MgHPO4 (ag)
74.66 HPO4-2
Saturation indices for minerals
Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -23.28 0 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -19.132 | -0.957 1 | Mg+2 | 1|H+1 1 | PO4-3 | 3| H20
Struvite -13.26 0 1 | Mg+2 | 1| NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 2.06E-03 | 9.195 0 0 2.03E-02 90.805
NH4+1 1.28E-03 | 6.284 1.91E-02 93.716
PO4-3 4.67E-04 | 2.29 0 0 1.99E-02 97.71
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gnsduunid@es : wenlailew : veawa Wiy 1.1:1:1 Aillevian1izauna Wiy 9.5

Concentrations and activities of aqueous inorganic species (mol/l)

pH 9.5
ionic strength 0.0256
sum of cation(eg/kg) | 3.35E-03
sum of anion(eg/kg) 4.51E-02
charge diffrernce(%) 86.18075
Gas Partial pressure (atm)
NH3 (¢) 1.93E-05

Concentration | Activity Log activity
Cl-1 4.47E-02 3.83E-02 -1.416
Mg+2 1.25E-03 6.74E-04 -3.171
MgCl+ 1.20E-04 1.03E-04 -3.987
NH3 (ag) 1.12E-03 1.12E-03 -2.95
NHA+1 7.26E-04 6.23E-04 -3.206

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

Cl-1 99.732 Cl-1

Mg+2 87.643 Mg+2

NH4+1 39.407 NH4+1
60.593 NH3 (aq)

PO4-3 18.174 MgHPO4 (aq)
79.318 HPO4-2
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Saturation indices for minerals

Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -23.28 |0 3 | Mg+2 |2 | PO4-3
MgHPO4:3H20(s) -19.558 | -1.383 1 [Mg+2 |1 | H+1 1 |PO4-3 |3 | H20
Struvite -13.26 |0 1 |Mg+2 |1 | NH4+1 |1 |PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 1.42E-03 6.344 0 0 2.10E-02 93.656
NH4+1 1.84E-03 9.034 1.86E-02 90.966
PO4-3 2.28E-04 1.119 0 0 2.02E-02 98.881

gnaLuNildy : wonluey : wWoaue Wiy 1.2:1:1 A1iilewnanizauna wiiu 7

pH 7
ionic strength 0.0442
sum of cation(eq/kg) | 2.22E-02
sum of anion(eg/kg) 5.20E-02
charge diffrernce(%) 40.23247

Gas
NH3 (g)

Partial pressure (atm)
7.97E-07




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 4.85E-02 4.01E-02 -1.397
Mg+2 5.89E-03 2.7T7TE-03 -2.558
MgCl+ 5.34E-04 4.42E-04 -3.354
MgHPO4 (ag) 9.98E-04 1.01E-03 -2.997
NH4+1 9.85E-03 8.16E-03 -2.088

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Cl-1 98.91 Cl-1
Mg+2 79.359 Mg+2
13.438 MgHPO4 (ag)
NH4+1 99.535 NH4+1
PO4-3 30.01 MgHPO4 (ag)
36.918 HPO4-2
33.06 H2PO4-
Saturation indices for minerals
Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -24.901 | -1.621 3 |Mg+2 |2 | PO4-3
MgHPO4:3H20(s) -18.175 | 0 1 | Mg+2 |1 | H+1 PO4-3 H20
Struvite -13.26 |0 1 | Mg+2 |1 | NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed | sorbed | precipitated | precipitated

Mg+2 7.42E-03 | 30.305 0 0 1.71E-02 69.695
NH4+1 9.90E-03 | 48.521 0 0 1.05E-02 51.479
PO4-3 3.32E-03 | 16.297 0 0 1.71E-02 83.703

Selected sweep results

Problem no. | pH | MgHPO4:3H20(s) | Mg3(PO4)2(s) | Struvite
Concentration Concentration | Concentration

1 7 | 6.57E-03 0 1.05E-02
2 7.5 | 4.75E-04 0 1.73E-02
3 8 |0 0 1.88E-02
a4 850 3.80E-04 1.90E-02
5 9 |0 7.27E-04 1.87E-02
6 9510 1.26E-03 1.78E-02
7 10 |0 2.35E-03 1.56E-02

gnsaunildey : wonludey : weoae Wiy 1.2:1:1 Ariltevianizauna wiiu 7.5

pH 7.5

ionic strength 0.0393
sum of cation(eg/kg) 1.41E-02
sum of anion(eg/kg) 5.15E-02
charge diffrernce(%) 56.93471

Gas Partial pressure (atm)
NH3 (g) 7.97E-07




Concentrations and activities of aqueous inorganic species (mol/l)
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Concentration | Activity Log
activity
Cl-1 4.85E-02 4.05E-02 -1.393
Mg+2 5.27E-03 2.56E-03 -2.592
MgCl+ 4.94E-04 4.12E-04 -3.385
MgHPO4 (aqg) 9.99E-04 1.01E-03 -2.997
NH4+1 3.09E-03 2.58E-03 -2.588
Percentage distribution among dissolved and adsorbed species
Component | % of total Species
concentration | name
Cl-1 98.993 Cl-1
Mg+2 77.907 Mg+2
NH4+1 B} 24 NH4+1
PO4-3 37.524 MgHPO4 (ag)
48.396 HPO4-2
14.035 H2PO4-
Saturation indices for minerals
Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -23.936 | -0.656 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -18.175 | 0 1 | Mg+2 | 1] H+1 PO4-3 H20
Struvite -13.26 |0 1 | Mg+2 | 1] NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 6.76E-03 | 27.6 0 0 1.77E-02 72.4
NH4+1 3.14E-03 | 15.377 1.73E-02 84.623
PO4-3 2.66E-03 | 13.049 0 0 1.77E-02 86.951

o | o = o A Ql' W
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pH 8
ionic strength 0.0363
sum of cation(eg/kg) 1.12E-02
sum of anion(eg/kg) 5.04E-02
charge diffrernce(%) 63.55186

Gas

Partial pressure (atm)

NH3 ()

1.26E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity
Cl-1 4.86E-02 4.07E-02 -1.39
Mg+2 4.63E-03 2.29E-03 -2.639
MegCl+ 4.43E-04 3.72E-04 -3.429
MgHPO4 (aqg) 6.33E-04 6.38E-04 -3.195
NHA+1 1.54E-03 1.29E-03 -2.89




Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
NH4+1 95.471 NH4+1
Mg+2 81.086 Mg+2
Cl-1 99.095 Cl-1
PO4-3 39.357 MgHPO4 (aqg)
55.339 HPO4-2
Saturation indices for minerals
Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -23.379 | -0.099 3 | Mg+2 |2 | PO4-3
MgHPO4:3H20(s) | -18.373 | -0.198 1 | Mg+2 |1 |H+1 PO4-3 | 3 | H20
Struvite -13.26 |0 1 | Mg+2 |1 | NH4+1 PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 571E-03 | 23.299 1.88E-02 76.701
NH4+1 1.61E-03 | 7.884 1.88E-02 92.116
PO4-3 1.61E-03 | 7.884 1.88E-02 92.116
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gnsduuunid@en : wenlallew : veawa Wiy 1.2:1:1 Aillevian1izauna Wiy 8.5

Concentrations and activities of aqueous inorganic species (mol/l)

pH 8.5

ionic strength 0.0335
sum of cation(eg/kg) 9.15E-03
sum of anion(eg/kg) 4.95E-02
charge diffrernce(%) 68.78356

Gas

Partial pressure (atm)

NH3 (g)

3.24E-06

Concentration | Activity Log
activity
Cl-1 4.86E-02 4.10E-02 -1.387
Mg+2 3.77E-03 1.91E-03 -2.72
MgCl+ 3.69E-04 3.12E-04 -3.506
MgHPO4 (aqg) 2.46E-04 2.48E-04 -3.605
NH3 (ag) 1.87E-04 1.89E-04 -3.724
NH4+1 1.24E-03 1.05E-03 -2.98

Percentage distribution among dissolved and adsorbed species

Component | % of total Species
concentration | name

Cl-1 99.246 Cl-1

Mg+2 85.846 Mg+2

NH4+1 86.886 NH4+1

PO4-3 36.834 MgHPO4 (aqg)
60.904 HPO4-2
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Saturation indices for minerals

Log IAP | Satindex | stoichiometry and mineral components
Mg3(PO4)2(s) -23.28 0 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -18.784 | -0.609 1 [ Mg+2 | 1| H+1 1 | PO4-3 | 3] H20
Struvite -13.26 0 1 | Mg+2 | 1| NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 4.39E-03 | 17911 2.01E-02 82.089
NH4+1 1.43E-03 | 7.007 0 0 1.90E-02 92.993
PO4-3 6.69E-04 | 3.277 1.97E-02 96.723

gnaunidey : wonluiey : weae windu 1.2:1:1 Arllevianizauna wiriu 9

pH 9
ionic strength 0.0318
sum of cation(eq/kg) | 7.89E-03
sum of anion(eg/kg) 4.90E-02
charge diffrernce(%) 72.26767

Gas
NH3 ()

Partial pressure (atm)
9.51E-06




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 4.87E-02 4.12E-02 | -1.385
Mg+2 3.21E-03 1.65E-03 | -2.784
MeCl+ 3.19E-04 2.70E-04 | -3.569
NH3 (aq) 5.51E-04 5.55E-04 | -3.256
NH4+1 1.15E-03 9.73E-04 | -3.012

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species hame
concentration
Cl-1 99.349 Cl-1
Mg+2 88.586 Mg+2
NH4+1 67.612 NHA4+1
32.388 NH3 (aq)
PO4-3 33.936 MgHPO4 (ag)
64.171 HPO4-2
Saturation indices for minerals
Log IAP | Sat index | stoichiometry and mineral components
Mg3(PO4)2(s) -23.28 0 3 | Mg+2 | 2| PO4-3
MgHPO4:3H20(s) -19.252 | -1.077 1 | Mg+2 | 1] H+1 PO4-3 H20
Struvite -13.26 0 1 | Mg+2 | 1| NHA+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 3.62E-03 14.778 0 0 2.09E-02 85.222
NH4+1 1.70E-03 8.336 1.87E-02 91.664
PO4-3 2.47E-04 1.212 0 0 2.02E-02 98.788

ansdiunilgey : wouluiey : weoaa Wiy 1.2:1:1 Ariitevianizauna wiriu 9.5

pH 9.5
ionic strength 0.0304
sum of cation(eq/kg) | 6.56E-03
sum of anion(eg/kg) 4.89E-02
charge diffrernce(%) 76.33194
Gas Partial pressure (atm)

NH3 (g) 2.73E-05

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity
Cl-1 4.87E-02 4.14E-02 -1.383
Mg+2 2.62E-03 1.36E-03 -2.867
MeCl+ 2.64E-04 2.24E-04 -3.65
NH3 (aq) 1.58E-03 1.59E-03 -2.797
NHA+1 1.04E-03 8.85E-04 -3.053




Percentage distribution among dissolved and adsorbed species
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Component | % of total Species
concentration | name
Cl-1 99.462 Cl-1
Mg+2 89.247 Mg+2
NH4+1 39.687 NH4+1
60.312 NH3 (aq)
PO4-3 29.512 MgHPO4 (ag)
66.746 HPO4-2
Saturation indices for minerals
Log Sat index | stoichiometry and mineral components
IAP
Mg3(PO4)2(s) -23.28 3 | Mg+2 |2 | PO4-3
MgHPO4:3H20(s) -19.71 | -1.535 1 | Mg+2 |1 | H+1 PO4-3 H20
Struvite -13.26 1 [ Mg+2 |1 | NH4+1 PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed | sorbed | precipitated | precipitated
Mg+2 2.94E-03 | 11.981 0 0 2.16E-02 88.019
NHA+1 2.63E-03 | 12.872 1.78E-02 87.128
PO4-3 9.89E-05 | 0.485 0 0 2.03E-02 99.515
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snsdiunilgey : wonluiey : Woale winu 0.8:1:1 AileynanIzaNna Wiy 7

pH 7
ionic strength 0.0818
sum of cation(eg/kg) 3.89E-02
sum of anion(eg/kg) 1.06E-01
charge diffrernce(%) 46.28305
Gas Partial pressure (atm)

NH3 (g)

7.95E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity

Cl-1 0.059899 0.047464 | -1.324
Mg+2 0.003125 0.001232 | -2.909
MgCl+ 0.000294 0.000233 | -3.633
Na+1 0.016468 0.013049 | -1.884
NaCl (aq) 0.000305 0.00031 | -3.508
NHA+1 0.010269 0.008137 | -2.09

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

Cl-1 98.841 Cl-1

PO4-3 45.42 HPO4-2
35.65 H2PO4-

Ca+2 69.953 Ca+2

NH4+1 98.334 NH4+1

Mg+2 66.95 Mg+2
21.243 MgHPO4 (ag)




Saturation indices for minerals
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Mineral log IAP | Sat. Stoichiometry

index
Hydroxyapatite -44.333 | O 5 | Ca+2 3 | PO4-3 H20 -1 | H+1
MgHPO4:3H20(s) -18.175 | O 1 [ Mg+2 |1 |H+1 PO4-3 | 3 | H20
Struvite -13.26 |0 1 | Mg+2 |1 |NH4+1 PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1.78E-05 | 1.046 0 0 0.001682 98.954
Cl-1 0.060601 | 100 0 0 0 0
Mg+2 0.004668 | 31.974 0 0 0.009932 68.026
Na+1 0.0172 100 0 0 0 0
NH4+1 0.010443 | 57.378 0 0 0.007757 42.622
PO4-3 0.007259 | 39.884 0 0 0.010941 60.116
Selected sweep results (Concentration in mol/l)
Problem pH Hydroxyapatite | MgHPO4:3H20(s) | Struvite
no.
Concentration Concentration Concentration
1 7 0.000336 0.002175 0.007757
Problem no. | pH Hydroxyapatite Struvite
Concentration Concentration
1 8 0.000339 0.013481
2 9 0.00034 0.014383
10 0.00034 0.014507




pH 8
ionic strength 0.0727
sum of cation(eg/kg) 2.81E-02
sum of anion(eg/kg) 1.03E-01
charge diffrernce(%) 57.2443

Gas

Partial pressure (atm)

NH3 (g)

3.48E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity
Cl-1 0.060109 0.048041 | -1.318
Mg+2 0.000747 0.000305 | -3.516
MgHPO4 (ag) 0.000227 0.000231 | -3.637
Na+1 0.016513 0.013198 | -1.879
NaCl (aq) 0.000313 0.000318 | -3.498
NH3 (ag) 0.0002 0.000203 | -3.692
NHA4+1 0.004457 0.003562 | -2.448
SO4-2 0.003197 0.001304 | -2.885

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

NH4+1 94.448 NHA4+1

PO4-3 79.509 HPO4-2

Na+1 96.008 Na+1

SO4-2 91.328 SO4-2

Ca+2 67.339 Ca+2

249
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14.828 CaHPO4 (ag)
Mg+2 66.747 Mg+2
20.288 MgHPO4 (ag)
Saturation indices for minerals
Mineral log IAP Sat. index Stoichiometry
Hydroxyapatite -44.333 0 5 Ca+2 |3 | PO4-3 H20 -1 | H+1
MgHPO4:3H20(s) -18.816 -0.641 1 Mg+2 | 1 | H+1 PO4-3 | 3 | H20
Struvite -13.26 0 1 Mg+2 | 1 | NH4+1 PO4-3
Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)
Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 2.97E-06 | 0.174 0 0 0.001697 99.826
Mg+2 0.001119 | 7.664 0 0 0.013481 92.336
Na+1 0.0172 100 0 0 0 0
NH4+1 0.004719 | 25.928 0 0 0.013481 74.072
PO4-3 0.003701 | 20.333 0 0 0.014499 79.667

gnsduunTd@en : wenlulley : voan Wiy 0.8:1:1 Aillevian1izauns wiriu 9

pH 9
ionic strength 0.0697
sum of cation(eq/kg) 2.50E-02
sum of anion(eg/kg) 1.02E-01
charge diffrernce(%) 60.71561

Gas

Partial pressure (atm)

NH3 (g)

2.04E-05




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 0.060164 0.048232 -1.317
Mg+2 0.000147 6.07E-05 -4.217
Na+1 0.016544 0.013263 -1.877
NaCl (ag) 0.000316 0.000321 -3.494
NH3 (ag) 0.001172 0.001191 -2.924
NHA4+1 0.002607 0.00209 -2.68

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
NH4+1 68.292 NH4+1
Cl-1 99.28 Cl-1
PO4-3 88.917 HPO4-2
Na+1 96.183 Na+1
Ca+2 49.227 Ca+2
31.689 CaPO4-
Mg+2 67.825 Mg+2
17.87 MgHPO4 (aqg)
Saturation indices for minerals
Mineral log IAP Sat. index | Stoichiometry
Hydroxyapatite -44.333 0 5 Ca+2 PO4-3 |1 | H20 -1 | H+1
MgHPO4:3H20(s) -19.585 -1.41 1 Mg+2 H+1 1 | PO4-3 | 3 | H20
Struvite -13.26 0 1 Mg+2 NHA+1 | 1 | PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 6.97E-07 | 0.041 0 0 0.001699 99.959
Mg+2 0.000217 | 1.484 0 0 0.014383 98.516
NH4+1 0.003817 | 20.971 0 0 0.014383 79.029
PO4-3 0.002797 | 15.369 0 0 0.015403 84.631

ansdiunilgey  wouluiey : Woae winu 0.9:1:1 A1ileNanIzaNa WU 7

pH 7
ionic strength 0.0835
sum of cation(eg/kg) 4.03E-02
sum of anion(eg/ke) 1.08E-01
charge diffrernce(%) 45,5395

Gas

Partial pressure (atm)

NH3 (g)

7.95E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity

Cl-1 0.063397 0.050158 | -1.3
HPO4-2 0.002764 0.001083 | -2.965
Mg+2 0.003775 0.001479 | -2.83
MgCl+ 0.000373 0.000295 | -3.53
Na+1 0.016504 0.013058 | -1.884
NaCl (ag) 0.000322 0.000328 | -3.484
NaHPO4- 0.00021 0.000166 | -3.78
NH4+1 0.010282 0.008135 | -2.09




Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

Cl-1 98.746 Cl-1

PO4-3 44.332 HPO4-2
34.638 H2PO4-
15.905 MgHPO4 (ag)

Na+1 95,95 Na+1

SO4-2 83.464 SO4-2

Ca+2 72.199 Ca+2
13.738 CaHPO4 (aq)

NHA+1 98.358 NH4+1

Mg+2 69.361 Mg+2
18.218 MgHPO4 (aq)

Saturation indices for minerals
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Mineral log IAP Sat. Stoichiometry

index
Hydroxyapatite -44.333 0 5 Ca+2 PO4-3 |1 | H20 -1 [ H+1
MgHPO4:3H20(s) -18.175 0 1 Mg+2 H+1 1 | PO4-3 |3 H20
Struvite -13.26 0 1 Mg+2 NH4+1 | 1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1.93E-05 | 1.137 0 0 0.001681 98.863
Mg+2 0.005443 | 33.187 0 0 0.010957 66.813
Na+1 0.0172 100 0 0 0 0
NH4+1 0.010453 | 57.436 0 0 0.007747 42.564
PO4-3 0.006234 | 34.254 0 0 0.011966 65.746
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Selected sweep results (Concentration in mol/l)

Problem no. | pH | Hydroxyapatite | MgHPO4:3H20(s) | Struvite
Concentration | Concentration Concentration
1 7 1 0.000336 0.003211 0.007747
Problem no. | pH | Hydroxyapatite | Struvite

Concentration | Concentration

1 8 | 0.000339 0.014476
2 0.00034 0.01577
3 10 | 0.00034 0.01606

gnsauNilgey : wonluiey : wWoaue windu 0.9:1:1 A1ileNanIzaNna Wiy 8

pH 8
ionic strength 0.0733
sum of cation(eg/ke) 2.86E-02
sum of anion(eg/kg) 1.05E-01
charge diffrernce(%) 57.19858
Gas Partial pressure (atm)

NH3 (g) 2.75E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity
Cl-1 0.063616 0.050812 | -1.294
H2PO4- 0.000165 0.000132 | -3.881
HPO4-2 0.002048 0.000834 | -3.079
Mg+2 0.001367 0.000556 | -3.255
MeCl+ 0.000141 0.000113 | -3.949
Na+1 0.016569 0.013234 | -1.878
NaCl (aq) 0.000331 0.000337 | -3.472




NH3 (aq)

0.000158

0.00016 | -3.795

NH4+1

0.003518

0.00281 | -2.551

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
NH4+1 94.47 NH4+1
Cl-1 99.09 Cl-1
PO4-3 75.688 HPO4-2
10.63 MgHPO4 (ag)
Na+1 96.332 Na+1
SO4-2 90.163 SO4-2
Ca+2 71.685 Ca+2
10.932 CaHPO4 (aq)
Mg+2 71.016 Mg+2
14.95 MgHPO4 (aq)

Saturation indices for minerals
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Mineral log IAP Sat. Stoichiometry
index

Hydroxyapatite -44.333 0 5 Ca+2 |3 |PO4-3 |1 |H20 -1 | H+1
MgHPO4:3H20(s) -18.713 -0.538 1 Mg+2 |1 | H+1 1 | PO4-3 |3 | H20
Struvite -13.26 0 1 Mg+2 |1 |[NH4+1 |1 |PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated

Ca+2 3.48E-06 | 0.204 0 0 0.001697 99.796

Mg+2 0.001924 | 11.734 0 0 0.014476 88.266

Na+1 0.0172 100 0 0 0 0

NH4+1 0.003724 | 20.464 0 0 0.014476 79.537

PO4-3 0.002706 | 14.871 0 0 0.015494 85.129
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gnsdkunilgey : wonluiey : weaa Wity 0.9:1:1 Arilleytanizauna wiriu 9

Concentrations and activities of aqueous inorganic species (mol/l)

pH 9
ionic strength 0.069
sum of cation(eg/kg) 2.49E-02
sum of anion(eg/kg) 1.03E-01
charge diffrernce(%) 61.17218

Gas

Partial pressure (atm)

NH3 (g)

1.30E-05

Concentration | Activity | Log activity

Cl-1 0.063701 0.051103 | -1.292
HPO4-2 0.001215 0.000503 | -3.298
Mg+2 0.00047 0.000195 | -3.711
Na+1 0.016626 0.013338 | -1.875
NaCl (ag) 0.000336 0.000342 | -3.466
NH3 (ag) 0.000747 0.000759 | -3.12

NHA4+1 0.001659 0.001331 | -2.876

Percentage distribution among dissolved and adsorbed species

Component

% of total

concentration

Species name

NH4+1 68.277 NH4+1
Cl-1 99.223 Cl-1
PO4-3 86.114 HPO4-2
Na+1 96.662 Na+1
Ca+2 62.129 Ca+2
19.628 CaPO4-
Mg+2 74.555 Mg+2




Saturation indices for minerals
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Mineral log IAP Sat. Stoichiometry

index
Hydroxyapatite -44.333 0 5 Ca+2 3 PO4-3 |1 | H20 -1 | H+1
MgHPO4:3H20(s) -19.389 -1.214 1 Mg+2 1 H+1 1 | PO4-3 |3 | H20
Struvite -13.26 0 1 Mg+2 1 NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 8.46E-07 | 0.05 0 0 0.001699 99.95
Mg+2 0.00063 | 3.842 0 0 0.01577 96.158
Na+1 0.0172 100 0 0 0 0
NH4+1 0.00243 | 13.352 0 0 0.01577 86.648
PO4-3 0.001411 | 7.751 0 0 0.016789 92.249

gnsdunildey : wonludey : weoae Wiy 1:1:1 Arfllewiangauna Wiy 7

pH 7
ionic strength 0.0857
sum of cation(eg/ke) 4.21E-02
sum of anion(eg/kg) 1.10E-01
charge diffrernce(%) 44.62175

Gas

Partial pressure (atm)

NH3 (g)

7.95E-07




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity
Cl-1 0.066874 0.052809 | -1.277
HPO4-2 0.00232 0.000902 | -3.045
Mg+2 0.004568 0.001776 | -2.75
MgCl+ 0.000473 0.000373 | -3.428
Na+1 0.016532 0.013055 | -1.884
NaCl (ag) 0.000339 0.000346 | -3.462
NHA4+1 0.010299 0.008133 | -2.09

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
PO4-3 43.118 HPO4-2
33.497 H2PO4-
18.426 MgHPO4 (aq)
Cl-1 98.633 Cl-1
Ca+2 74.221 Ca+2
11.667 CaHPO4 (ag)
Mg+2 71.521 Mg+2
15.52 MgHPO4 (aq)
NH4+1 98.387 NHA4+1
Saturation indices for minerals
Mineral log IAP Sat. index | Stoichiometry
Hydroxyapatite -44.333 0 5 Ca+2 3 |PO4-3 |1 | H20 -1 | H+1
Mg3(PO4)2(s) -25.091 -1.811 3 Mg+2 |2 | PO4-3
MgHPO4:3H20(s) -18.175 0 1 Mg+2 1 H+1 1 |PO4-3 |3 H20
Struvite -13.26 0 1 Mg+2 1 |NH4+1 |1 | PO4-3




Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)
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Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Mg+2 0.006387 | 35.096 0 0 0.011813 64.904
Na+1 0.0172 100 0 0 0 0
NH4+1 0.010467 | 57.513 0 0 0.007733 42.487
PO4-3 0.00538 | 29.561 0 0 0.01282 70.44
Selected sweep results (Concentration in mol/l)
Problem no. | pH | Hydroxyapatite | MgHPO4:3H2CO(s) | Struvite
Concentration | Concentration Concentration
1 7 |1 0.000336 0.00408 0.007733
Problem pH | Hydroxyapatite | Mg3(PO4)2(s) | Struvite
no.
Concentration | Concentration | Concentration
1 8 | 0.000339 0 0.015091
2 0.00034 0 0.016446
3 10 | 0.00034 0.000617 0.015561
damdruuuniiden : wouludew : oawln Wiy 1:1:1 Afilevilannizauga Wiy 8

pH 8
ionic strength 0.0754
sum of cation(eg/kg) | 3.00E-02
sum of anion(eg/kg) 1.07E-01
charge diffrernce(%) 56.18805

Gas

Partial pressure (atm)

NH3 (o)

2.29E-06




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity

Cl-1 0.067085 0.053474 | -1.272
H2PO4- 0.000118 9.43E-05 | -4.026
HPO4-2 0.00148 0.000598 | -3.224
Mg+2 0.002306 0.000931 | -3.031
MgCl+ 0.000249 0.000198 | -3.703
Na+1 0.016603 0.013234 | -1.878
NH3 (aq) 0.000131 0.000134 | -3.874
NH4+1 0.002939 0.002342 | -2.63

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

Mg+2 74.171 Mg+2
11.095 MgHPO4 (aq)

Cl-1 98.946 Cl-1

PO4-3 70.764 HPO4-2
16.493 MgHPO4 (ag)

Na+1 96.526 Na+1

Ca+2 74.957 Ca+2

NH4+1 94.515 NH4+1

Saturation indices for minerals
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Mineral log IAP | Sat. Stoichiometry

index
Hydroxyapatite -44.333 | 0 5 Ca+2 |3 PO4-3 | 1 | H20 -1 | H+1
Mg3(PO4)2(s) -24.29 | -1.01 3 Mg+2 |2 PO4-3
MgHPO4:3H20(s) -18.634 | -0.459 1 Mg+2 |1 H+1 1 | PO4-3 |3 | H20
Struvite -13.26 0 1 Mg+2 |1 NH4+1 | 1 | PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 4.09E-06 | 0.241 0 0 0.001696 99.759
Mg+2 0.003109 | 17.084 0 0 0.015091 82.916
NH4+1 0.003109 | 17.083 0 0 0.015091 82.917
PO4-3 0.002092 | 11.493 0 0 0.016108 88.507

o | o ~ 1y g A Ql' W
DATAIULLNNULYTYN - LL@NIQJLUEI@J s Wadws iy 1:1:1 ﬂWWLaﬁwaﬂqﬁgﬁmﬂa LAY 9

pH 9
ionic strength 0.071
sum of cation(eg/kg) 2.64E-02
sum of anion(eg/kg) 1.05E-01
charge diffrernce(%) 59.90994

Gas Partial pressure (atm)

NH3 (g) 9.38E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity
Cl-1 0.067175 0.05378 | -1.269
Mg+2 0.001379 0.000567 | -3.247
MgCl+ 0.000152 0.000121 | -3.916
Na+1 0.016664 0.013341 | -1.875
NaCl (ag) 0.000354 0.00036 | -3.444
NH3 (aq) 0.000538 0.000547 | -3.262
NH4+1 0.001199 0.00096 | -3.018




Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
NH4+1 68.349 NH4+1
30.694 NH3 (ag)
Cl-1 99.079 Cl-1
PO4-3 79.441 HPO4-2
11.481 MgHPO4 (ag)
Na+1 96.885 Na+1
Ca+2 71.867 Ca+2
10.749 CaPO4-
Mg+2 78.657 Mg+2
Saturation indices for minerals
Mineral log IAP Sat. Stoichiometry
index
Hydroxyapatite -44.333 0 5 Ca+2 |3 PO4-3 |1 | H20 -1 | H+1
Mg3(PO4)2(s) -23.731 -0.451 3 Mg+2 | 2 PO4-3
MgHPO4:3H20(s) -19.247 -1.072 1 Mg+2 |1 H+1 1 | PO4-3 |3 | H20
Struvite -13.26 0 1 Mg+2 |1 NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1.15E-06 | 0.068 0 0 0.001699 99.932
Mg+2 0.001754 | 9.635 0 0 0.016446 90.365
NHA+1 0.001754 | 9.635 0 0 0.016446 90.365
PO4-3 0.000734 | 4.034 0 0 0.017466 95.966
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ansdiunilgey : wonluiey : Woale Wiy 1.1:1:1 AiileynanIzauna Wiy 7

pH 7
ionic strength 0.0884
sum of cation(eg/kg) 4.41E-02
sum of anion(eg/kg) 1.12E-01
charge diffrernce(%) 43.55723
Gas Partial pressure (atm)

7.95E-07

NH3 (g)

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log
activity

Cl-1 0.070332 0.055414 | -1.256
H2PO4- 0.001514 0.001193 | -2.923
HPO4-2 0.001962 0.000756 | -3.121
Mg+2 0.005501 0.00212 |-2.674
MgCl+ 0.000594 0.000468 | -3.33

MgHPO4 (aqg) 0.000991 0.001011 | -2.995
NaCl (ag) 0.000355 0.000362 | -3.441
NaHPO4- 0.000147 0.000116 | -3.936
NH4+1 0.010319 0.00813 | -2.09

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
Mg+2 73.372 Mg+2
13.217 MgHPO4 (aq)
Cl-1 98.502 Cl-1
Na+1 96.236 Na+1
Ca+2 75.97 Ca+2
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NH4+1 98.419 NH4+1
PO4-3 41.826 HPO4-2
32.273 H2PO4-
21.124 MgHPO4 (ag)
Saturation indices for minerals
Mineral log IAP Sat. Stoichiometry
index
Hydroxyapatite -44.333 0 5 |Ca+2 |3 |PO4-3 |1 | H20 -1 | H+1
Mg3(PO4)2(s) -25.014 -1.734 |3 | Mg+2 |2 |PO4-3
MgHPO4:3H20(s) -18.175 0 1 [Mg+2 |1 |H+1 1 | PO4-3 |3 | H20
Struvite -13.26 0 1 |Mg+2 |1 |NH4+1 |1 |PO4-3
Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)
Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 2.32E-05 | 1.363 0 0 0.001677 98.637
Mg+2 0.007497 | 37.487 0 0 0.012503 62.513
NH4+1 0.010485 | 57.608 0 0 0.007715 42.392
PO4-3 0.004691 | 25.775 0 0 0.013509 74.225
Selected sweep results (Concentration in mol/l)
Problem no. pH | Hydroxyapatite | MgHPO4:3H20(s) | Mg3(PO4)2(s) | Struvite
Concentration | Concentration Concentration | Concentration
1 7 1 0.000335 0.004788 0 0.007715
2 8 | 0.000339 0 0 0.015449
3 9 ]0.00034 0 0 0.016682
a4 10 | 0.00034 0 0.00133 0.014382




pH 8
ionic strength 0.0785
sum of cation(eg/kg) 3.22E-02
sum of anion(eg/kg) 1.09E-01
charge diffrernce(%) 54.59139

Gas

Partial pressure (atm)

NH3 (g)

2.02E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity

Cl-1 0.070524 0.056051 | -1.251
HPO4-2 0.00114 0.000455 | -3.342
Mg+2 0.003472 0.001386 | -2.858
MgCl+ 0.000389 0.000309 | -3.51

MgHPO4 (aqg) 0.00039 0.000398 | -3.401
Na+1 0.01662 0.013209 | -1.879
NaCl (ag) 0.000364 0.000371 | -3.431
NH3 (aq) 0.000116 0.000118 | -3.928
NH4+1 0.002602 0.002068 | -2.684

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

Mg+2 76.29 Mg+2

Cl-1 98.773 Cl-1

PO4-3 65.732 HPO4-2
22517 MgHPO4 (aq)

Na+1 96.626 Na+1
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Ca+2

77.223

Ca+2

NHa+1

94.573

NH+1

Saturation indices for minerals
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Mineral log IAP Sat. Stoichiometry

index
Hydroxyapatite -44.333 0 5 |Ca+2 |3 | PO4-3 |1 | H20 -1 | H+1
Mg3(PO4)2(s) -24.01 -0.73 3 | Meg+2 |2 | PO4-3
MgHPO4:3H20(s) -18.58 -0.405 1 | Mg+2 |1 | H+1 1 |PO4-3 |3 | H20
Struvite -13.26 0 1 | Me+2 |1 | NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 4.73E-06 | 0.279 0 0 0.001695 99.722
Mg+2 0.004551 | 22.757 0 0 0.015449 77.243
NHA4+1 0.002751 | 15.117 0 0 0.015449 84.883
PO4-3 0.001734 | 9.528 0 0 0.016466 90.472

gnsadunildey : wonluiey : weoae wirdu 1.1:1:1 Arillevianizauna wiriu 9

pH 9
ionic strength 0.0746
sum of cation(eg/kg) 2.90E-02
sum of anion(eg/kg) 1.08E-01
charge diffrernce(%) 57.69956

Gas

Partial pressure (atm)

NH3 (¢)

8.10E-06




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity

Cl-1 0.070603 0.05632 | -1.249
HPO4-2 0.000359 0.000146 | -3.837
Mg+2 0.002667 0.00108 | -2.967
MgCl+ 0.000304 0.000242 | -3.616
MgSO4 (aq) 0.000241 0.000245 | -3.61

Na+1 0.016673 0.0133 -1.876
NaCl (ag) 0.000369 0.000375 | -3.425
NH3 (aqg) 0.000465 0.000473 | -3.325
NH4+1 0.00104 0.000829 | -3.081

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Mg+2 80.382 Mg+2
Cl-1 98.884 Cl-1
Na+1 96.937 Na+1
SO4-2 88.031 SO4-2
NHA+1 68.472 NH4+1
30.612 NH3 (aqg)
Ca+2 76.395 Ca+2
PO4-3 71.991 HPO4-2
19.527 MgHPO4 (aq)
Saturation indices for minerals
Mineral log IAP Sat. Stoichiometry
index
Hydroxyapatite -44.333 0 5 |Ca+2 |3 | PO4-3 H20 -1 | H+1
Mg3(PO4)2(s) -23.324 -0.044 |3 | Mg+2 | 2 | PO4-3
MgHPO4:3H20(s) -19.184 -1.009 1 [ Mg+2 |1 | H+1 PO4-3 | 3 | H20
Struvite -13.26 0 1 [Mg+2 |1 | NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1.48E-06 | 0.087 0 0 0.001699 99.913
Mg+2 0.003318 | 16.591 0 0 0.016682 83.409
NH4+1 0.001518 | 8.342 0 0 0.016682 91.658
PO4-3 0.000499 | 2.742 0 0 0.017701 97.258

o | o = 1y g A Ql' W
DATAIULLNNULYTYN - LL@NIQJLUEI@J s Wedwe winu 1.2:1:1 ﬂWWLaﬁwaﬂqﬁgﬁmﬂa WA 7

pH 7
ionic strength 0.0915
sum of cation(eg/kg) 4.64E-02
sum of anion(eg/kg) 1.15E-01
charge diffrernce(%) 42.38922

Gas

Partial pressure (atm)

NH3 ()

7.94E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity

Cl-1 0.07377 0.057976 | -1.237
HPO4-2 0.00168 0.000641 | -3.193
Mg+2 0.006556 0.002501 | -2.602
MgCl+ 0.000735 0.000577 | -3.239
MgHPO4 (ag) 0.000991 0.001012 | -2.995
Na+1 0.016567 0.01302 |-1.885
NaCl (aq) 0.00037 0.000378 | -3.422
NaHPO4- 0.000125 9.81E-05 | -4.008
NHA4+1 0.010342 0.008128 | -2.09




Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Mg+2 74.902 Mg+2
11.316 MgHPO4 (aq)
Cl-1 98.358 Cl-1
Na+1 96.321 Na+1
Ca+2 77.438 Ca+2
NH4+1 98.453 NH4+1
PO4-3 40.51 HPO4-2
31.022 H2PO4-
23.88 MgHPO4 (ag)
Saturation indices for minerals
Mineral log IAP Sat. Stoichiometry
index
Hydroxyapatite -44.333 0 5 |Ca+2 |3 |PO4-3 |1 | H20 -1 | H+1
Mg3(PO4)2(s) -24.942 -1.662 |3 | Mg+2 |2 |PO4-3
MgHPO4:3H20(s) -18.175 0 1 [ Mg+2 |1 |H+1 1 |PO4-3 |3 | H20
Struvite -13.26 0 1 [Mg+2 |1 | NH4+1 |1 | PO4-3
Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)
Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 2.54E-05 | 1.492 0 0 0.001675 98.508
Mg+2 0.008753 | 40.151 0 0 0.013047 59.849
NH4+1 0.010505 | 57.718 0 0 0.007695 42.282
PO4-3 0.004148 | 22.791 0 0 0.014052 77.209




Selected sweep results (Concentration in mol/l)
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Problem no. | pH | Hydroxyapatite | MgHPO4:3H20(s) | Mg3(PO4)2(s) | Struvite
Concentration | Concentration Concentration | Concentration

1 7 1 0.000335 0.005352 0 0.007695

2 8 | 0.000339 0 0 0.015666

3 9 10.00034 0 0.000189 0.016468

4 10 | 0.00034 0 0.001931 0.013247

o | N a = o A Ql' W
DATIAIULLNNULTYN - LL@NI@JLUEI@J s Wadwe winu 1.2:1:1 ﬂWWLaﬁwaﬂqﬁgﬁmﬂa LAY 8

pH 8
ionic strength 0.0821
sum of cation(eg/kg) 3.47E-02
sum of anion(eg/kg) 1.12E-01
charge diffrernce(%) 52.75941

Gas

Partial pressure (atm)

NH3 (g)

1.86E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity

Cl-1 0.07394 0.05857 | -1.232
HPO4-2 0.000928 0.000365 | -3.437
Mg+2 0.004768 0.001877 | -2.727
MgCl+ 0.000553 0.000438 | -3.359
Na+1 0.016627 0.013171 | -1.88

NaCl (ag) 0.000379 0.000387 | -3.413
NH3 (aqg) 0.000106 0.000108 | -3.965




Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Mg+2 77.72 Mg+2
Cl-1 98.587 Cl-1
PO4-3 61.17 HPO4-2
27.99 MgHPO4 (ag)
Na+1 96.669 Na+1
Ca+2 78.814 Ca+2
NH4+1 94.635 NH4+1
Saturation indices for minerals
Mineral log IAP | Sat. Stoichiometry
index
Hydroxyapatite -44.333 | 0 5 |Ca+2 |3 | PO4-3 H20 -1 | H+1
Mg3(PO4)2(s) -23.804 | -0.524 3 | Mg+2 |2 | PO4-3
MgHPO4:3H20(s) -18.544 | -0.369 1 [Mg+2 |1 |H+1 PO4-3 | 3 | H20
Struvite -13.26 |0 1 | Mg+2 |1 | NH4+1 PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 5.36E-06 | 0.315 0 0 0.001695 99.685
Mg+2 0.006134 | 28.139 0 0 0.015666 71.861
NH4+1 0.002534 | 13.924 0 0 0.015666 86.076
PO4-3 0.001517 | 8.337 0 0 0.016683 91.663
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ansdunilgey : wonluiey : weana Wity 1.2:1:1 Arilleyianizauna wiriu 9

pH 9

ionic strength 0.0784

sum of cation(eg/kg) 3.17E-02

sum of anion(eg/kg) 1.11E-01

charge diffrernce(%) 55.55526

Gas

Partial pressure (atm)

NH3 (¢)

9.23E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log
activity
Cl-1 0.07403 0.058838 | -1.23
HPO4-2 0.000223 8.91E-05 | -4.05
Mg+2 0.003882 0.001549 | -2.81
MgCl+ 0.000457 0.000363 | -3.44
Na+1 0.016674 0.013253 | -1.878
NaCl (ag) 0.000384 0.000391 | -3.408
NH3 (aq) 0.000529 0.000538 | -3.269
NHA+1 0.001188 0.000944 | -3.025

Percentage distribution among dissolved and adsorbed species

concentration

Component | % of total Species name

Mg+2 81.455 Mg+2
Cl-1 98.707 Cl-1
Na+1 96.944 Na+1
Ca+2 79.425 Ca+2
NHA4+1 68.593 NH4+1

30.528 NH3 (aq)
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PO4-3 66.495 HPO4-2
25.471 MgHPO4 (aqg)
Saturation indices for minerals

Mineral log IAP Sat. Stoichiometry

index
Hydroxyapatite -44.333 0 5 Ca+2 |3 |PO4-3 |1 | H20 -1 | H+1
Mg3(PO4)2(s) -23.28 0 3 Mg+2 |2 | PO4-3
MgHPO4:3H20(s) -19.24 -1.065 1 Mg+2 |1 | H+1 1 | PO4-3 |3 | H20
Struvite -13.26 0 1 Mg+2 |1 | NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %

dissolved | dissolved | sorbed sorbed precipitated | precipitated
Ca+2 1.94E-06 |0.114 0 0 0.001698 99.886
Mg+2 0.004766 | 21.862 0 0 0.017034 78.138
NHA4+1 0.001732 | 9.515 0 0 0.016468 90.485
PO4-3 0.000336 | 1.845 0 0 0.017864 98.155

2 a o ¢ =
quﬁﬂﬁQLﬂiqzﬂgiu

gnsaunildey : wouluiey : weae Wiy 1:1:1 Arfllewiangauna Wiy 7

pH 7
ionic strength 0.2000
sum of cation(eg/kg) 1.27E-01
sum of anion(eg/kg) 2.31E-01
charge diffrernce(%) 29.21

Gas Partial pressure (atm)

7.8369E-07

NH3 (g)




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity | Log activity

Cl-1 0.18314 0.13664 -0.864
H2POA4- 0.001849 0.001379 -2.86
Mg+2 0.005998 0.001859 -2.731
MgCl+ 0.001355 0.001011 -2.995
Na+1 0.10242 0.076417 -1.117
NaCl (ag) 0.004998 0.005233 -2.281
NH4+1 0.010749 0.008019 -2.096

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Cl-1 96.646 Cl-1
Na+1 92.19 Na+1
Mg+2 62.677 Mg+2
14.16 MeCl+
Ca+2 64.535 Ca+2
16.756 CaSO4 (aq)
NH4+1 95.684 NH4+1
PO4-3 40.607 HPO4-2
26.606 H2PO4-
Saturation indices for minerals
Mineral log IAP Sat. index | Stoichiometry
Hydroxyapatite -44.333 0 5 Ca+2 3 |PO4-3 |1 | H20 -1 | H+1
MgHPO4:3H20(s) -18.175 0 1 Mg+2 1 | H+1 1 |PO4-3 |3 | H20
Struvite -13.26 0 1 Mg+2 1 | NHd4+1 |1 |PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Ca+2 3.11E-05 0.707 0 0.004369 99.293
Mg+2 0.00957 30.971 0 0.02133 69.029
NH4+1 0.011233 | 36.354 0 0.019667 63.646
PO4-3 0.006949 | 22.488 0 0.023951 77512
Selected sweep results (Concentration in mol/l)
Problem | pH | Hydroxyapatite | MgHPO4:3H20O(s) | Struvite
no.
Concentration | Concentration Concentration
1 7 | 0.000874 0.001663 0.019667
2 8 |0.000878 0 0.026131
3 9 |0.000879 0 0.027695
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pH 8
ionic strength 0.1883
sum of cation(eg/kg) 1.14E-01
sum of anion(eqg/kg) 2.27E-01
charge diffrernce(%) 33.08

Gas

Partial pressure (atm)

NH3 (g)

3.2165E-06
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Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 0.1837 0.13752 -0.862
HPO4-2 0.001288 0.000405 -3.393
Mg+2 0.003116 0.000979 -3.009
MgCl+ 0.000716 0.000536 -3.271
MgHPO4 (ag) 0.000239 0.00025 -3.602
Na+1 0.10297 0.077091 -1.113
NaCl (ag) 0.005088 0.005313 -2.275
NH3 (aq) 0.00018 0.000188 -3.727
NH4+1 0.004397 0.003292 -2.483

Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration

Cl-1 96.937 Cl-1

NH4+1 92.198 NH4+1

PO4-3 60.371 HPO4-2
22.943 NaHPO4-

Na+1 92.686 Na+1

Ca+2 65.989 Ca+2
18.567 Caso4 (aq)

Mg+2 65.339 Mg+2
15.009 MgCl+
14.603 MgSO4 (aq)




Saturation indices for minerals
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Mineral log IAP Sat. Stoichiometry

index
Hydroxyapatite -44.333 0 5 Ca+2 3 | PO4-3 |1 | H20 -1 | H+1
MgHPO4:3H20(s) -18.788 -0.613 1 Mg+2 1 | H+1 1 |PO4-3 |3 | H20
Struvite -13.26 0 1 Mg+2 1 | NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Ca+2 7.56E-06 0.172 0 0 0.004392 99.828
Mg+2 0.004769 | 15.432 0 0 0.026131 84.568
NH4+1 0.004769 | 15.432 0 0 0.026131 84.568
PO4-3 0.002133 6.903 0 0 0.028767 93.097
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pH 9
ionic strength 0.1838
sum of cation(eg/kg) 1.10E-01
sum of anion(eg/kg) 2.26E-01
charge diffrernce(%) 34.36

Gas

Partial pressure (atm)

NH3 (g)

1.6144E-05




Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity

Cl-1 0.18387 0.13785 -0.861
HPO4-2 0.000367 0.000116 -3.936
Mg+2 0.002157 0.000681 -3.167
MgCl+ 0.000499 0.000374 -3.427
Na+1 0.10326 0.077413 -1.111
NaHPO4- 0.00014 0.000105 -3.977
NH3 (ag) 0.000903 0.000942 -3.026
NH4+1 0.002204 0.001652 -2.782

Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Cl-1 97.031 Cl-1
Na+1 92.942 Na+1
PO4-3 64.698 HPO4-2
24.795 NaHPO4-
NHA+1 68.751 NH4+1
28.17 NH3 (aqg)
Ca+2 65.581 Ca+2
Mg+2 67.285 Mg+2
15.559 MgCl+
15.497 MgSO4 (aq)
Saturation indices for minerals
Mineral log IAP Sat. index | Stoichiometry
Hydroxyapatite -44.333 0 5 | Ca+2 3 | PO4-3 H20 -1 | H+1
Mg3(PO4)2(s) -24.123 -0.843 3 | Mg+2 2 | PO4-3
MgHPO4:3H20(s) -19.489 -1.314 1 | Mg+2 1 | H+1 PO4-3 | 3 H20
Struvite -13.26 0 1 | Mg+2 1 | NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Ca+2 2.54E-06 0.058 0 0 0.004398 99.942
Mg+2 0.003205 | 10.372 0 0 0.027695 89.628
NH4+1 0.003205 | 10.372 0 0 0.027695 89.628
PO4-3 0.000567 1.834 0 0 0.030333 98.166
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pH 7
ionic strength 0.2260
sum of cation(eg/kg) 1.46E-01
sum of anion(eg/kg) 2.52E-01
charge diffrernce(%) 26.54

Gas

Partial pressure (atm)

NH3 (g)

7.8181E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity

Cl-1 0.21115 0.15654 -0.805
H2POA4- 0.000794 0.000589 -3.23
HPO4-2 0.001235 0.000373 -3.428
Mg+2 0.014451 0.004365 -2.36
MgCl+ 0.00367 0.00272 -2.565
Na+1 0.10274 0.076171 -1.118
NaCl (ag) 0.005673 0.005976 -2.224
NH4+1 0.010791 0.008 -2.097




Percentage distribution among dissolved and adsorbed species

Component | % of total Species name
concentration
Mg+2 66.686 Mg+2
16.934 MgCl+
Cl-1 95.76 Cl-1
Na+1 92.481 Na+1
Ca+2 68.866 Ca+2
NH4+1 96.1 NH4+1
PO4-3 34.69 HPO4-2
22.3 H2PO4-
27.4 MgHPO4 (aq)

Saturation indices for minerals
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Mineral log IAP Sat. Stoichiometry
index
Hydroxyapatite -44.333 0 5 Ca+2 3 |PO4-3 |1 | H20 - | H+1
1
MgHPO4:3H20(s) -18.175 0 1 Mg+2 1 | H+1 1 | PO4-3 | 3 | H20
Struvite -13.26 1 Mg+2 1 | NH4+1 |1 | PO4-3
Distribution of components between dissolved, sorbed, and precipitated phase
(concentration in molal)
Component Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Ca+2 4.99E-05 1.134 0 0 0.00435 98.866
Mg+2 0.02167 46.703 0 0 0.024729 53.297
NHA4+1 0.011229 36.34 0 0 0.019671 63.66
PO4-3 0.003561 | 11.524 0 0 0.027339 88.476




Selected sweep results (Concentration in mol/l)
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Problem | pH | Hydroxyapatite | Mg3(PO4)2(s) | MgHPO4:3H20(s) Struvite
no.
Concentration | Concentration | Concentration Concentration
1 7 0.00087 0 0.005058 0.019671
2 8 0.000877 0 0 0.027313
3 9 0.000879 4.28E-05 0 0.028019
a4 10 0.00088 0.001586 0 0.025023
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pH 8
ionic strength 0.2179
sum of cation(eg/kg) 1.36E-01
sum of anion(eg/kg) 2.50E-01
charge diffrernce(%) 29.62

Gas

Partial pressure (atm)

NH3 (g)

2.4144E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 0.21144 0.15704 -0.804
HPO4-2 0.000438 0.000133 -3.875
Mg+2 0.013009 0.003958 -2.402
MgCl+ 0.003332 0.002475 -2.606
Na+1 0.10301 0.076505 -1.116
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NaCl (ag) 0.005727 0.006021 -2.22
NH3 (aq) 0.000134 0.000141 -3.851
NHA+1 0.003327 0.002471 -2.607
Percentage distribution among dissolved and adsorbed species
Component | % of total Species name
concentration
Mg+2 68.155 Mg+2
17.457 MgCl+
Cl-1 95.891 Cl-1
PO4-3 45.84 HPO4-2
33.132 MgHPO4 (aq)
Na+1 92.716 Na+1
Ca+2 69.799 Ca+2
NHA+1 92.745 NHA+1
Saturation indices for minerals
Mineral log IAP Sat. index | Stoichiometry
Hydroxyapatite -44.333 0 5 Ca+2 3 | PO4-3 H20 -1 | H+1
Mg3(PO4)2(s) -23.708 -0.428 3 | Mg+2 2 | PO4-3
MgHPO4:3H20(s) -18.665 -0.49 1 Mg+2 1 | H+1 PO4-3 | 3 | H20
Struvite -13.26 0 1 Mg+2 1 | NH4+1 PO4-3
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Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Ca+2 1.44E-05 0.326 0 0 0.004386 99.674
Mg+2 0.019087 | 41.135 0 0 0.027313 58.865
NH4+1 0.003587 | 11.608 0 0 0.027313 88.392
PO4-3 0.000955 3.092 0 0 0.029945 96.908
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pH 9
ionic strength 0.2158
sum of cation(eg/kg) 1.34E-01
sum of anion(eqg/kg) 2.49E-01
charge diffrernce(%) 30.24

Gas

Partial pressure (atm)

NH3 (g)

1.4516E-05

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity

Cl-1 0.21152 0.15718 -0.804
Mg+2 0.012575 0.003834 -2.416
MgCl+ 0.003229 0.002399 -2.62
Na+1 0.10311 0.076622 -1.116
NaCl (ag) 0.005743 0.006036 -2.219
NH3 (ag) 0.000806 0.000847 -3.072
NH4+1 0.001999 0.001485 -2.828




Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Mg+2 68.901 Mg+2
17.69 MgCl+
13.001 MgSO4 (aq)
Cl-1 95.931 Cl-1
Na+1 92.814 Na+1
Ca+2 70.076 Ca+2
11.352 CaCl+
16.646 CasO4 (aq)
NH4+1 69.374 NH4+1
27.968 NH3 (ag)
PO4-3 47.008 HPO4-2
32.992 MgHPO4 (ag)
17.363 NaHPO4-
Saturation indices for minerals
Mineral log IAP Sat. index | Stoichiometry
Hydroxyapatite -44.333 0 5 Ca+2 3|PO4-3 |1 | H20 -1 H+1
Mg3(PO4)2(s) -23.28 0 3 Mg+2 | 2 | PO4-3
MgHPO4:3H20(s) -19.444 -1.269 1 Mg+2 |1 | H+1 1 | PO4-3 |3 H20
Struvite -13.26 0 1 Mg+2 |1 | NH4+1 |1 | PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component | Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Mg+2 0.018251 | 39.336 0 0 0.028147 60.664
NH4+1 0.002881 9.325 0 0 0.028019 90.675
PO4-3 0.00016 0.517 0 0 0.03074 99.483
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pH 7

ionic strength 0.2579

sum of cation(eg/kg) 1.69E-01

sum of anion(eqg/kg) 2.75E-01

charge diffrernce(%) 23.83

Gas

Partial pressure (atm)

NH3 (¢)

7.7996E-07

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity

Cl-1 0.23817 0.17554 -0.756
H2PO4- 0.000484 0.000357 -3.447
HPO4-2 0.000767 0.000226 -3.645
Mg+2 0.024464 0.007218 -2.142
MgCl+ 0.006844 0.005044 -2.297
Na+1 0.10259 0.075608 -1.121
NaCl (ag) 0.006268 0.006652 -2.177
NH4+1 0.010829 0.007981 -2.098
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Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Na+1 92.339 Na+1
Ca+2 70.663 Ca+2
13.731 CaSO4 (ag)
NH4+1 96.465 NH4+1
PO4-3 29.974 HPO4-2
18.931 H2PO4-
37.954 MgHPO4 (ag)
Saturation indices for minerals
Mineral log IAP | Sat. Stoichiometry
index
Hydroxyapatite -44.333 | 0 5 Ca+2 3 | PO4-3 |1 H20 -1 | H+1
MgHPO4:3H20(s) -18.175 |0 1 Mg+2 1 | H+1 1 PO4-3 |3 | H20
Struvite -13.26 0 1 Mg+2 1 | NH4+1 |1 PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component |  Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Ca+2 6.72E-05 1.528 0 0 0.004333 98.472
Mg+2 0.036055 | 58.344 0 0 0.025742 41.656
NH4+1 0.011226 36.33 0 0 0.019674 63.67
PO4-3 0.002558 8.278 0 0 0.028342 91.722




Selected sweep results (Concentration in mol/l)
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Problem | pH | Hydroxyapatite | Mg3(PO4)2(s) | MgHPO4:3H20(s) | Struvite
no.
Concentration | Concentration | Concentration Concentration
1 7 | 0.000867 0 0.006069 0.019674
2 8 | 0.000876 0 0 0.02754
3 9 10.000878 0.000556 0 0.027069
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pH 8
ionic strength 0.2512
sum of cation(eqg/kg) 1.60E-01
sum of anion(eg/kg) 2.74E-01
charge diffrernce(%) 26.39

Gas

Partial pressure (atm)

NH3 (g)

2.2569E-06

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 0.23837 0.17587 -0.755
HPO4-2 0.000273 8.09E-05 -4.092
MgCl+ 0.006621 0.004885 -2.311
MgHPO4 (ag) 0.000336 0.000356 -3.449
Na+1 0.10274 0.075802 -1.12
NaCl (ag) 0.006306 0.006682 -2.175
NHA4+1 0.00313 0.00231 -2.636




Percentage distribution among dissolved and adsorbed species
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Component | % of total Species name
concentration
Mg+2 68.724 Mg+2
19.325 MgCl+
Cl-1 94.855 Cl-1
PO4-3 37.322 HPO4-2
45.948 MgHPO4 (ag)
Na+1 92.475 Na+1
Ca+2 71.225 Ca+2
NH4+1 93.173 NH4+1
Saturation indices for minerals
log IAP Sat. index Stoichiometry
Hydroxyapatite -44.333 0 5 Ca+2 3 | PO4-3 H20 - | H+1
Mg3(PO4)2(s) -23.403 -0.123 3 Mg+2 2 | PO4-3
MgHPO4:3H20(s) -18.636 -0.461 Mg+2 1 | H+1 PO4-3 | 3 | H20
-13.26 0 1 Mg+2 1 | NH4+1 PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component |  Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Mg+2 0.03426 55.436 0 0 0.02754 44.564
NH4+1 0.00336 10.872 0 0 0.02754 89.128
PO4-3 0.000731 2.367 0 0 0.030169 97.633
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pH 9
ionic strength 0.2493
sum of cation(eg/kg) 1.58E-01

sum of anion(eg/kg) 2.74E-01
charge diffrernce(%) 26.91
Gas Partial pressure (atm)

NH3 (¢)

1.9308E-05

Concentrations and activities of aqueous inorganic species (mol/l)

Concentration | Activity Log activity
Cl-1 0.23853 0.17605 -0.754
Mg+2 0.022863 0.006784 -2.169
MgCl+ 0.006442 0.004754 -2.323
MgSO4 (aq) 0.003681 0.003898 -2.409
Na+1 0.1028 0.075871 -1.12
NaCl (ag) 0.006321 0.006694 -2.174
NH3 (aq) 0.001064 0.001127 -2.948
NH4+1 0.002677 0.001976 -2.704

Percentage distribution among dissolv

ed and adsorbed species

Component | % of total Species name

concentration

Mg+2 69.154 Mg+2
19.485 MgCl+

Cl-1 94.921 Cl-1

Na+1 92.531 Na+1
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Ca+2 71.449 Ca+2
14.48 CasO4 (ag)
NH4+1 69.871 NH4+1
27.762 NH3 (ag)
PO4-3 37.948 HPO4-2
45.505 MgHPO4 (ag)
Saturation indices for minerals
log IAP Sat. index | Stoichiometry
Hydroxyapatite -44.333 0 5 Ca+2 PO4-3 H20 H+1
Mg3(PO4)2(s) -23.28 0 3 Mg+2 PO4-3
MgHPO4:3H20(s) -19.569 -1.394 1 Mg+2 H+1 PO4-3 H20
-13.26 0 1 Mg+2 NH4+1 PO4-3

Distribution of components between dissolved, sorbed, and precipitated phase

(concentration in molal)

Component |  Total % Total % Total %
dissolved | dissolved | sorbed sorbed | precipitated | precipitated
Ca+2 1.1E-05 0.249 0 0 0.004389 99.751
Mg+2 0.033061 | 53.499 0 0 0.028736 46.501
NH4+1 0.003831 | 12.399 0 0 0.027069 87.601
PO4-3 8.64E-05 0.279 0 0 0.030814 99.721
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