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Test No: 1
Test: Turbidity
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T
Test: Turbidity
1- Turn on the turbidimeter and allow it to warm up for 15 minutes.
2- Select the scale for the set of samples to be measured.
3- Pour the sample in the sample cell.

4- Insert the sample cell in the sample chamber and cover it.

5- Record the turbidity from the scale reading.
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Quality control parameter Value

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness
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Test: Residual chlorine
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(O-T Reagent test)
Procedures:

1- Fill test tubes with approximately 10 ml of water sample.
2- Add 2 drops of Ortho-Tolidine (4) reagent to the vessel in the right hand
comportment.

3- Read the value expressed in ppm (A).
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DPD Reagent test

(Free chlorine)
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1- Pour 0.5ml buffer solution (2) and 0.5ml DPD (1) solution in tube cell.
2- Pour 10 ml of sample to the perivious reagent.
3- Read the value immediately.
(Total chlorine)
1- Pour 10 ml of sample in a tube cell.
2- Add 0.1 gm iodine (3) crystal to sample solution.
3- Pour 0.5 ml buffer solution (2) and 0.5 ml DPD (1) solution to sample solution.
4- Read the value immediately.
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Test: Temperature

1- Insert the thermometer in sample for 3 minute.

2- Read the correct degree of temperature.
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Conductivity
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Procedures: 1- Rinse the conductivity probe three times with 0.01M KCI (5).
2- Insert the conductivity probe in 0.01M KClI.
3- Adjust meter output reading to 1412 umhos / cm.
4- Insert the conductivity probe in the sample.
5- Read the conductivity degree of the sample.
K (umhos/cm) = Km /1 +0.0191 (t- 25)
Where Km = measured conductivity
t =Temperature of measurement
Jua gill Sl 3 alaa (GG
(2) 2l sall 2 551K U slae (3 ) g &6 (aumn il pums et ] -
(8) Gl slaall (b Joum gl uma Jaa -
1412 pmhos/cm a8 ) e g xill dise assal ¥

EQUIVALENT CONDUCTIVITY, A, AND CONDUCTIVITY, k, OF POTASSIUM CHLORIDE AT 25.0°C

KCI _ Equivalent Conductivity, ks
Concentration Conductivity, A pumho/cm
M or equivalent/L mho-cm2/equivalent

0.0001 148.9 14.9
0.0005 147.7 73.9
0.001 146.9 146.9
0.005 143.6 717.5
0.01 141.2 1412
0.02 138.2 2765
0.05 133.3 6 667

0.1 128.9 12 890

0.2 124.0 24 800

0.5 117.3 58 670

1 111.9 111 900
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Quality control parameter Value

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness
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Test No: 5

Test :pH
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aadl Ll ae 7Y+ L) JaS deo Gl Jsladd) ) Caal -

Ja Veen da jhie cla bad) Jslaall JaS -

M.W. 40 NaOH N/20 psgall dus g am) /1

e sla Sl (3 o g0 peall 2S5 pam (e a3 -

7YX G Jeas Y1

e 0ve Gia shiesle (290 LU JsaS) e 0,) ) Caal -
LOPENA Rk

Procedures:

Colorimetric ally:-
1- Put few drops of phenol red (6) indicator in test tube.

2- Pour 10 ml of sample in the test tube with indicator.

3- Read the pH of the sample with disc and color comparator.

Electronically:-
1- Insert the electrode in the sample.

2- Stir sample gently with the electrode.

3- Read the pH value from the meter.

Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 5
(PH) (o) ¥ il 1 4y 2l
P sl bl
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Dial A gal (& (V) seal) Jsl) CilS e il jlad aua )
alod) JLaaY) 4y sl aiall e da Vv i 1Y
4 ol )8l (a8 aladinly pH (s g suell (aY) 86l 8 Jans T
s gAY (ull)
aal) JA03 Mg IV el J201 Y
calaly atal) JAk sl i ¥
ol 35 Ga pH i sugl) GV 36l 8 da Y
PH J 8 ulaa laal
Bylaal) Cifghd
PH = 7 abaiall Jslaall & s s el GV Slea 55380 (aadf -
pH =7 Ec‘ﬁé‘; JL@AM @Jm )A)ALM\_Y
PH = 4 alaiall Jslaall (8 s 5 el 01 Jlen 25 580 Guetl ¥
PH =4 3l o Jleall i i5e aal -
PH = 10 abaiall Jslaall L i s el G Slea 25 580 uaf -0
PH =10 3618 e Sleall madi ydige Janal -1

slaalal

.08 e standard Buffers solution (jaliis alslas aladiuls Sylaal) 235 -

O Bl lgal) Blaas Badiag off (e -

P PR VEURp TR SOP L) bl s )
3agall laa g lasa 1Lald

t A sadl) e Bagad) aslis Quality control hasall cujlad (PIA (e Bagal) Al Cisla) a3

(Schwart-chart) hasall & ) gads Jalia :Quality control -hgu'éj\ el -
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) aal) oLy clshadd Lk jlgall Bplaall ol day LCS b &iaS pH=7 aliial) Jglaal) 5ef ol -

Al clial) Jalas s B AU ¢ Cylgadt Jabdal (ald)

ASll () apl) (B Aaiil) aodigly (b Aie JS e LCS o AiaS pH=7 aliial) Jglaal) 5eljf 3y -

Jeladl) @leha) dlalgay Jedl) uleal dslaal) e
Quality Asurance sasal) asl -

(400 Bagall il e Jguanl) a ¢ quitil) Aigige ca (SAaT JsSsigl Uik

Quality control parameter Value

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Jalail) Ll

AR82 V0o A5 Al ad ) 3 jaa pH (s g ouell OaY) el oy

208550 Al a0 iyl el T aad) (gl U8 Ael) Bis (S

Chemist. Mohamed W.A, SOoP Standard Operating Procedures

Test No: 6
Alkalinity
Belaa) =Y gl

L5 mdaalall L) ddolae (8 A0S 5508 Jass gl 13 il (lal) o sl 45508 0 3 s sgdl O 5l
el T sl B iall (g gl
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S DA (1 5 B % P PRV S - PRG PR [ S S SR T S NN 16 SRRV [ SN - CPO TN
Lo sl ST Cliia (e adeniley pH s s gl () (alids] A0S G jedat 4 i) dadsinall olal) dlla 38
DSl Bl 55 Akl ABUKH A8 (e aliadles o grie 1Y) uSl g il 3o LS Galids) e 5kt 5aY) 12 )
soda ash, el Jau gl 4 18 alass) Aallaad deodioal) a1 Jumdl (g o spie Y1 peaiad C3IA) 55V

lime, or caustic soda

(HCO3) a5 S 5508 ol (CO3) Ao S (5 32l 5 (OH) AelinS 5 00 7l oloall 4y glal 1 30 252 lia -
- Gl sail e el Sl malal Jaladl) Jslae g gt JSI laasl) Jelil) Aliaa Calias
(1) Hydroxide
2NaOH + H2S04 = Na2SOs4 + 2H.0
(2) Normal carbonate
2Na2CO3 + H2SOs4 = 2NaHCOs3 + NazS04
2NaHCOs3 + H2SO4 = NaSO4 + 2H,CO3
(3) Bicarbonate
2NaHCO3 + H2S04 = Na2S04+ 2H.CO3
1ml of 0.002N sulfuric acid = 1mg CaCos
Eq. weight of H.SO4 = 49.04 & Eq. weight of CaCO3 = 50.05

One Liter of 0.02N H,SO4 contain 49.04 X 0.02 = 0.9808gmH;,S04

s Ay 2eaa, Alas SoP L) et s )

1 ml of 0.02N H,SOs =50.05/49.09 X 0.9808 = 1 mg CaCos
With 50 ml sample, the result will folded by factor 20

WKLl =Sl ) A8l a5 gl 5 il g Sl g il o KU =3l a4 I8} (b e -
Sl e (s el A s 1) A i) (8 Bailaal) 3LV a5 i all

e Canat il ANST dpcaals olpe ) olaall Jsad adad dally ala el jiine 58 450l L@ yise -
(Copall olial 4y gun s dpeliva ) slpall Cilighe 2 g g
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o svia oIV Al aladiuly Aallaal) 3lS 3 Sige Jale Al oSI) ladall -
OHgpJS 5 nell de sane e A3l 4,501 (P=T) pH.pH J) 408 = 4K 4, ldl) i< 1)) -
(P> 1/2T) pH.pH JV 48 > 4 4,0 1 /Y cals 1) -
OH ,CO %3 gp <lisa SN 5 JanS 5 )1ell Ao same (o 4230 4, 51l
:(P=1/2T) pH.pH J) 45l = 4S04, 6l ) /Y cuils 1)) -
CO %3gp “lis S de sana (10 4y 5lalld
:(P< 1/2T) pH.pH Jl 48 < <N 4 1l V /Y <l 1)) -

HCO 3,CO >3 gp Sbisa Sl 5 i s Sl de sane (e dails 4y 5lalld
HCO3™ s Sl e gane e A3 4y lald 1(P==0) s = pH.pH 8 il 1) -

ik i S Y doah g3 LAY) Caaill (i MLO A58 s jSI Y /Y Gl pHLpH J) 3258 -
CO%s +H" —oreeer > HCO 73 1 &Y dalaall

38 M Jitaal) 5 Jlae it ¢ pH = ) +<A, Y (s Ol s Jladd omsagd) (91 -

MY e Jil pH Gl s Y

W G52 S ST B Sl 05K o srie Y Al e Jolial) Ao K 4 18l i S g g -
LY Jana 33b ) e Adaaa 2l 3
Chemist. Mohamed W.A, SOoP Standard Operating Procedures

50l GV O g 50 ael) sl 38 5380L ) e (Slall Jaw 1) Ay 58 (5 glse (ymddiy C8 Sl ud S
el dan sl g 5l g asleiiaall dill A ) plailly " pH

dallaall A lad 305 (3 i delin 3 Dliaie LaibiasS 1 5l aay olall 458 (5 siana 330 Of L&Y -
s oad) 3 sall o 5eSU Jaladll Allad (e 2 35 A Bl A 5o Aiee 4l (g 0858 Ly olaall 4805 5l
4l (alias) dase () Shailly ¢ ASlgtinual) Ail) 4paS paad Sy 5 Asadll) Al "oyl 3 )lSe] dpaiall”

(O o srie oY1 dadi g olaall 4y 5l (y Je i) Alalaal ka5 olaall 44<1)
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Aly(S04)5.18H;0 + 3 Ca(HCO3 ) — 3 CaSO, + 2 AI(OH); + 6 CO; + 18 H,0

0.45 ppm cﬂ)\.@_u\ Lr“ Lgdj_":'é‘)ic a\_m&_s_zs.c‘)_“m‘r“ MLAA:L\_&(:\H\ dJuu

5.5 —8.5 "pH" (cin s_ud al cld oluad @lld g ¢ AN slall 4y S8 1

&) yuzaadil) :QJ\S
N/50 & sl paala -V
D Oty sasly N/50 el Sl sl s (Say -
(1 N) iy s Gaala S e Jolaa VY (V)
hite ele Ja Vo e ) S e dliny € s e YV, VA Caal -
N/50 i S (aala (adia Jolaa Y/
o Ve ol a sl el 1IN @iy )€ aalad 35S jall Jlaall (o Jo ¥ caid -
()
hie ele Ja Voo ) S e @ity € s e 4507 Caal -
"Iml = 0.96 pmm SO%™
Ol J gl LS -A
% O+ il JsaS il A ullis Jgid a0 3 -
(PH=7) s Oslll s i N/50 psedsall 2S5 508 (ge 0l i Caual -
e Ny e Al SOP Ll ll) el s sa)
N/50 53 900 LS g )32 Y /A
Dhie el il A a3 geall 2S5 50 (g paae A A -
0w bl Jsas Y/A
Ja Y oee alad s ollal) Asoa ALl el el 790 L JgaS Je 0FT Caid -

A Jual) 4

Dhia sle 1) 8 Il sl e o <0 i -
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" g Baal o) Jplaally BUIAY) A" o)) p gl cilipy S Jslaa -V
Soloa oot lelu ¥ 5aal 220 bl ya Aa ja (B e sullSl gy S gl an T i -
Jad e alad s Adinall o g€ Ciligy S (e an Vyr e oA )l sle il -
N/50 iy &l (adal 5 ke Jslae Jo Vo g Jslaall ple -

o) agaudlsl) cligy S Jolaa Jo Vo = N/50 ity S Gaala Ja Vo

p gl Cilig S A V= oilill) p gaallsl) Jglaa (pa Ja

N/SO ps QUJ:QS —AV

clelut Baad 2"Y0 Bl daja o 08 b Ll agsagual) CligsS cma ala ¥ i —

Ol ke sla i B AULU) agagaal) CiligS an V0T Gl a4y -

N/50 el <l) (iaalad Bylaal) duas *

Ja Yo uld G g0 A (f) NSO iypsh) (aals Jolaa (o Ja 00 puia -)
Gl Jslaall ) (0) i Jib Jslaa (3a o ) il -Y

sl Ol gl i (Y/8) agmagall CiliguS Jlaa (e b il Y

Chemist. Mohamed W.A, sopP Standard Operating Procedures
G

ke o0 (V) el Gala J sl 4alall Sl -)
sbiay Gl 50 dia (B4l e Ja 00 pa -V

(M) Cllis J s CailS e ) e &M Caal -

259 Ol Js) ia (V) i) paala (e il plal Caual -

ellgivall (1) el SN (el 4aS Jaws -0
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(8) 1 Jiisall CREIS (pa il b 3G Caual -1
GV Ol seds Jin (V) el S0 mala ddlal JaST -V
Allginall () el <l Gada 3 Ja - -A

Voo x (1) Qi) (aala dpas

= g ) 4y t8
(daor) Aduad) dpas
Yox (1)da gada dus =
Voo x (o) sl Ghala dasS x Y
= 4.l<l) 4 ¢laY)

(dao) Adadl das
¢ X(u)cﬁ,ﬁ).tﬁ\umlaz\éas =
= Cilaadla
by dias 8 (Q)J&A\M\Mﬁwa\)ﬁﬁﬁﬁu}@w\;LA\[JAJAO~

ke ALa e JIall 0 o sl aad N/50 el ) aela (e &yl GG Caual 23 oLian
aal) 20 2 1 o Jolal

s Ay 2eaa, las SoP L) et s )

Procedures:

1- Fill the burette with 0.02N sulfuric acid (7).
2- Pour 50 ml of sample in white porcelain dish.

3- Add 3 drops of phenolphthalein (8) indicator.
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4- Titrate sample solution against sulfuric acid (7) 0.02N until the pink color
change to colorless.

5- Read and record the volume of sulfuric acid (V1) used.

6- Add 3 drops of methyl orange (9) indicator.

7- Titrate against 0.02N sulfuric acid (7) until the yellowish orange color change
to redish orange.

8- Read and record the volume of sulfuric acid (V2) used.

Total alkalinity V2 x 10000 / mls (sample)

20V,
Carbonate alkalinity = 2 V1 x 1000 / mls (sample)

= 40V

i) J gl zlagl

Al 5l dala ) il meni s gems Ja) v v ge JLY aaa 35 8ha dial) Guld
Jaratl) slusld
0 0 €5l pm A )0 AaD0 8 lekada S ¢ Lgad ) (e el A Al Qs 5y 1 13)

Chemist. Mohamed W.A, sopP Standard Operating Procedures

33 gadl Clada g v slwalu

t A sail) e Bagad) asliy dasdal) ojlad PUA (e Sagadl Ldlpe i)y AT

Quality control fauall o jas -

Accuracy chart (Schwart-chart) hsall & ) 5285 Jabada -4/
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LCS "Lab. Control sample" J-e) +32aSs (V1) (ouibill) o gonadlSl) cilign)S J slae (a (lile Jalad Ty —

AR cligl) Gl das B AU ¢ Cylgad Jabadal oanl (L) anasl ol

Aie U8 ga "psadllS CiligaS one ) " (V1) LCS aulil) pgadllsl) ciliss)S Jslane g da) v Jolad oy -

Jaail) Clelya) Alealsag Joall) jlaal Al (S ol posl b Aal) adgiy (el

Reagent Blank § &) caalsl) 4, ;5 - ¥/
oY) dad L dyaail i) Jlail) Aad Ciliial ) CaA)eS)) aang sdafial) slall gjad glia) aly -
b)) g e el a3 Galidl) Uad 8 & padaal) ddlal) clghadlly
eciliall uld dady JS aa &0l CREISY Jalad oy —
Laboratory Fortified matrix (LFM) Jiidl ddall gla siud) Jalea dgud =¥/
pae )Vt R (V1) mbl) agandlSl ciligS Jslae o da) v W35 o dads (IS (e LIRS Saaly die
Adlaal) 8 Al Ll Jalasy Ablaal) Al Judas ol . a gadlS ciligy S

(LEM sample result ~ sample result)

% Recovery = .
) known LEM added concentration

X 100%

s Ay 2eaa, las SoP L) et s )

Duplicate sample s_siall 4dal) -£ /9
uul.ﬁl\dﬁjmgk Jomaall o) ial) ddaal) Gugbaaly i) o 7Y+ 0o JAN A Jola A
Relative percent difference (RPD)

(sample result — duplicate result)
RPD =

(sample result + duplicate result)2

X 100%
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Quality Asurance sl asti -¥

T Bagall il e Jpuand) i ¢ il Ahgisa e (GAaTl) JgSigl lisk

Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient

Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 7
Total Hardness
TA- LY
A0 o speieall 5 a gl =Sl ) 35S 55 e janll asgda yans -

D Ofe gana () el (ul andy -
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Sy il p it lall 5 o guallCU il g S = Shal s Y el My 1 il ual) de gana (1)
Olalally Ll )
pspnallSH S g il 5 IS 5 il 18 =Sl 3 5n s () e A1 ;@A) juiall de gana ()

o st Lall 5

Locluall llall o obuall 4805 yaual gy Al Clipan 53 ) 2311 jeanll # 3l 25 5 (505 -
) ol il e i) ) 3 gezand) Dy g jad) o) sall 5 ol s 635 Y1 23 g s 33 -

A ) LalSa c( G il Je Guaill U_MSJA) Glinaal 4413 LA& oLuall 3 5384 L.A‘ all Gabie yudny -
Glinaddl 413) ‘_As; sluall 3 5284 418 (f’}!’“d&\ d".m) A Al jealial) ij\ 330 ) Aadii el

ol A A | | Kl Ll e g8 | Lo 1y -
sl sl 5 gy e A 3 e s ) )
Al sl §f (<l 5S¢y Sl g U 56 sy pused) e A5l e punll 313130

— 2 — agiall) A Ao genall gualic un i aie AN asp sl 2uS 5 0 Adla) 503 -
) Axl ol Ao sanall Cunn i axe ) L eVl 5lS 0 4 Lisal) 2S5 pun dila) (a5 LS (a8
e Ailall dillaall 8 iy (63 ("i’“‘j&\ ae il S Jull (- Oaiall — ua HlA)

e):uﬂ\ﬁ\ C'_M}_Us 4_\:&,

s Ay 2eaa, las SoP L) et s )

G PPO-ENA (R W b

M.W. 416.20 CioH12N20s.4Na.2H0  0.01M EDTA Jslaa -V«
Jhie gle do Vv e (B EDTA Gsamse e aa¥, VYT QA -
L ga¥) RS Jslaa =1 Y
DSl L sa¥) 2S5 pam Jlaa o da VET 8 LisaY) 250 (e an ) 1,8 0 -
Gbad) Jslaall 8 magnesium salt of EDTA LY a sssicle zele (3 sase (30 aa), Yo 3 -
Ja You alai in phiall elally Jlaall JosT -

magnesium salt of EDTA agiSlal) Uy zela aga g ate Al 8%
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p st lall iy € (e ane YA 2 disodium salt of EDTA LisY) a s sum ele e an ), VA G-
() Jslae) b cle o 00 (& MGCl2.6H20 pspmielall 2 )5S (e aae 1€ £ 5l MgS04.7H,0

(Y Jistae) 38 sl L sa¥) 2S5 pam Jislae (e Ja VEF (8 L gaY) 2 )5S e aa ) 1,8 Q3 -
Y Jslae (Y Jolae ol -
EBT «idls Jolaa -V ¥

(tri ethylamine) el Jsili) S36 G da Vo v (B EBT Bsmase (e pa +,0 Qi -
AN pbiall 2 g3 gl S g 2 -1 ¥

Dhia sle (A o g3 peall S 5 jas Slas e aa) Te il -

ke ele i) alai s Jgladll cads -
LS § e RS - €

& Jaomala i) aad o v ) S5 ) (3 gmusa (o ane 1O+ il -
Sl a i) J glaa -V
1) S5 suell (mala (e <l pe sl sle o Yov (8 o sl i S (§smase pa) -
058 a6l S @l e 2kl ) Jslaall i -

sasa s BN asmsall S0 Jelaay JEL0 o5l Jglaal) Janaly jea¥) Jfal @i ol -
B PSRRI RE PP PR

Ja Ve alad Aa hade slay lad) J sl cads -
"eMlSQU&JSP.LA Y=g V"

Chemist. Mohamed W.A, sopP Standard Operating Procedures
-Gl
Procedures:
1- Fill the buret with EDTA (10) 0.02M.
2- Pour 50 ml of sample in a measuring flask 250 ml.

3- Add 2ml of amm. Buffer (11) solution and 2ml (or little powders) of Eriochrome

Black T (12) indicator to sample solution.
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4- Titrate sample solution against EDTA (10) until color change from pale purple to

pale blue.
5- Read the volume of EDTA used.
Total Hardness (as CaCOs3) = ml of EDTA x 1000/ ml of sample (mg/L)
&) gladll)

.()*) EDTA Jistaa; dalad) S -
JeYou sobe (390 Saiall e e 00 g oY
(YY) E.B.T Uslas (g (iihais g (V1) plasall L saY) Jislae (30 do ¥ ) I Caual Y
GOV G Ol Ly s Al Jolae (Y ) EDTA Jislae (g ol i Caual - ¢
GAlgivaall (Y +) EDTA Jslase S Jan -0

Voo X EDTA S

= LS yeal)
(Ja © +) 4dsad) dgas
(A paa) Y. x (EDTA) Jslae dpaS =
S N tana | Al SOP Ll ll) el s sa)

Cliad) J gl slal

g ol 13 A ol dala ) lial) asantssum Jal v e JBY aaa 85 ke Al Luld o
Adam A8laz) amy 20 £ 5 a da 2 AaDl 8 HLT Y Baal s Al dads Sy ¢ Aelu A Al Julas

Jenal) 351 pm da 53 (il B LS plas oy Of e S ) oy il (s (e
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JAlal) sLwald

k“-lt-}SfL‘ﬂjﬁj‘ég\ Janll Bg) 48 8 &J}\M\}eﬁj\__ﬂs‘)mw\U@Jﬁjﬁg\ﬂ\uﬁjj}g
Ao ) Gl sadl 5 i sal)

3a gall e g Jasaa sluwdlu

A0 g2l o sasall sl bacal (ulad A coa Basall D sl o3

Quality control auall ¢ jlas -

Accuracy chart (Schwart-chart) hsall & ) guds abaia -4/

Bl il ) a5 (V1) LCS bl pgrndlS) ligu§ Jlnn (a (il ol i =
A ilaal) bl et ey e & Ba AL ¢ ylge i

Ti S o " ppedl€ CiliggS pae V2" (V3) LCS (ol pgallS i€ sban cpa o)+ (e o -

el @ela) Aalgag Jgall) ulaal Aillaal) (ha ST Sl anisl) A Aaiil) gbigiy (uld

Reagent Blank § &) caalsl) 4, ;5 -¥/9

i) Aanlone a3aatl il Julatl) Al Giliat ) Cidlesl) aang el slall Ayad slya) aly -
Lol il (e el Al ubidl) Uad (8 A padaa) Ldda) cufghadll

Chemist. Mohamed W.A, SOoP Standard Operating Procedures

Laboratory Fortified matrix (LFM) Jiidl ddall gla siad) Jalea dgud =¥/

e ) 3 (V) malall) agallsl) i€ Jslae cpa da) v g3 aly dads JS (LIRS Baaly die
bl e Al L) Julady dbliaal) Lial) Jalad ol o geeadlS cilige S

(LEM sample result - sample result)

% Recovery = X 100%

known LEM added concentration

Duplicate sample s_siall 4dal) -£/9
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Gl CEA) A Ao geanl] o) pSial) Adal) cugbaly bl (e 7Y ¢ o6 JEN Apad Jlad oy

(sample result = duplicate result)

(sample result + duplicate result)2

% 100%

Relative percent difference (RPD)

Quality Asurance 53l asl -

(400 Bagall il e Jguanl) a ¢ quitil) Aigige (oa (SAaT JsSsigl Uik

Quality control parameter

Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

B g s Abas

Test No: 8

SOP

Test: Calcium Hardness

1- Fill the burette with EDTA (10) 0.02M.

2- Pour 50 ml of sample in a measuring flask 250 ml.

Ll et s )

3- Add 2ml of sodium hydroxide (13) 4N solution and 2 drops (or little

powder) of murexide (14) indicator to sample solution.

4- Titrate sample against EDTA (10) until color change from pink to purple.

5- Read the volume of EDTA used.

Calculation: Calcium Hardness = ml of EDTA x1000/ ml of sample
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Calcium (Ca) = 0.4 x Calcium Hardness (mg/L)
Magnesium Hardness = Total Hardness — Ca Hardness
Magnesium (Mg) = 0.24 x Magnesium Hardness (mg/L)
p gpeallsl) s (gl 1 4 sl
.0.02M (Y +) EDTA Jsbaay dalaidl Saf -
e You ke Gos PGl Gade o g Y

o i 51 ) (il s AN (VY) s seall a5 pam Jslae (e e ¥ Al Jlae ) il -7
() £) 2S5l CRES (3 yanne

il ) s, e sl s s Al Dl ) (V2 )EDTA Jslae (e 0l pl ol -
Algivdl (Y1) EDTA Jisbae 3paS s -0

Voo x EDTA 4

Yo x EDTA J) Jstae 43as = = pspallsl) s
(Ja 0 ) Adumll das
0.40 x asrillsll jue = a graallsl) dgas
(A faa) poredll) jus — A jual) = o griSlall s

(ﬂl@é-ﬁ) 0-24X?MN‘J“‘°= ?MN\K:\AS
Chemist. Mohamed W.A, sopP Standard Operating Procedures
Test No: 9
Chloride

il el slia o il sd et o g1 A 23Ul ] a2 g il S0 23U -

Cla o CDAT ae A g 1) A i) a2 gd amall (5 sinall Al g2l Jaxe 33l 3 ae by 5K Al 35 -

PH (s sonell ¥ i s 5] sl

eliall & slilly i oavall (o puall slaay seill slpa gl ) by ) 5lSH (uld d5e yud O Jatiag -
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co—Sllel o e e Bl Ny Kl &) -
S sima piiay o sall 2y s Ala o8 Saad) GAI G Silag ) SIS oald) (5 sl a8 gy
popallll iy SIS Al (8 kel BIaal jedanY Laby | alall 31aall L sala (5 55 250ppm S

1000ppm e el 58 5 (s sivea ie V) o gt Lall 5

u.A_Lj:\*A_ujo\_w\Aj\ @‘)}345.\_.{5 Qi_...u..oﬂ‘;m_a.a JSG ‘_A\ Q\J_)_))SSS\ CNA\J ‘_A\.:J\ ‘):\S‘)ﬂ\ By -
bl

) il oyl deadt vl sl aally (o alall Gl all e all Cila g ) KD 5 S L, -
Ll SIS ZOY (s Sall aaall aisl)

2250ppMe iy S 55 s sise i (alall Gl ghay a3 sl jaial A il -
1000ppm e 2 2S5 Gin oaladl 3l s el o o i Ll 5l o sl jumie pe Laiy

35 Cun sliall Cildanay Aallaall dleal 4L 3l Gl A1) o 503 gaaal) = Sal 38 53 g i1 i -
pomnallSl) sl 55 () Aailly dallall slaal) 8 Nt sl salal ¢ p o guall ¢l S i g las )]
a8 A 21355 L 5 Sall Gl (5 5 al g il G pas i ) Ca2* Aiall) i
il dpnda ) Aalisall a8 el oy 3 il Can oy LN 300 ae ALl Ay <))

il ddee Bamles 408 il 45 Sl

A (g 2 Al SOP L) ksl s )

@l _ywaadl) =Ll

sl al) a5 -1 0
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(0.0141N) Aaulil) Ladl) o) i -\
shiegleda Voo o duzdll Oy e an V190 31 -
(0.0141N) a5 sea 255l Ll Jslae o playy shaie cle i) lad i Jslaall caid -
(0.0141N) (bl a 533 gaall 3y )5S =AY
OaV €0 3 pa da a5l Ok a s sall ) IS an ) Cais -
hiegla da Vo v s hana AYE QI -

1ml=0.5mgCl~

duaadl) &) J0 5 pilaa Ay jali *

Jo You uld (350 A (M) asmasall 1) Jslaa e Ja 00 pua )
Gl Jslaall (W (V0) o spuli sl il s S (g L) acal =Y

o Mg deaa, Alas SOP Lalgl) ol i ghad
A
Procedures:

1- Pour 50 ml of sample in white porcelain dish.
2- Add 2 drops (1 ml) of Potasium chromate (15) indicator to sample solution.
3- Titrate sample solution against silver nitrate (16) 0.0141N until color change

from yellow to radish color.
4- Read the volume of silver nitrate used.

Calculation:
Chloride = ml (of silvir nitrate) X 0.5 x 1000 / ml (of sample)

= ml (of silvir nitrate) X 10. (mg / L )
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il 5 lald
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Quality control sall s -

Accuracy chart (Schwart-chart) hsall & ) 3285 Jabaia -4/

Babaial bl (Sl ) i (A1) LCS (aabil pgatgual) sl Jdaad 530 [ ana ¥ Jlat a3y -
Alal) Ll et by e A8 A ¢ g
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b Aol Ay (bl Abe JS g (AT) LCS (ouulsll) agaageal) 243508 Jglaal 31 [ aaa ¥ (ulad ol -

el Cela) Alalgal Joul) Julaal Allaal) o (e ST AL aa )
Reagent Blank § 4l Cidlsl) 4 ;5 -1/

s Lo loa 1aail aalgd) (Jdatl) Aial Cilia ) CidlgS)) aaany shiall elall Ayt s aly -
o) il e et o il L el b A el A el g Jadldly
ecilill (ol dady JS pa WY RALSY Jalat o5 -

Laboratory Fortified matrix (LFM) Jiidl ddall gla siud) Jalea dgud =¥/

Jaad 2y (A7) il apglsl) Jpdaa (e paa 0 GuSih da Ve LA A dada IS e RS Baaly dise

Adlaal) e Ala) diall Julaty d8Laal) diml)

(LFM sample result = sample result)

% Recovery = X 100%

known LEM added concentration

Chemist. Mohamed W.A, SOoP Standard Operating Procedures

Duplicate sample s_Siall 4dal) -¢/9

ull) CiBA) L Ao gaanll o) pSial) Al agbaals cilial) (e 7V ¢ o8 JEN Aged Julad ol
Relative percent difference (RPD)
(sample result - duplicate result)

RPD = : X 100%
(sample result + duplicate result)2

Quality Asurance sl asti -¥
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Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient

s Ay 2eaa, las SoP L) et s )

Test No: 10
Ammonium
sela) =Y gl

LA‘; sl MRl el jle Sjﬁ@uﬂmm%&y.lww\ NEA < bl as g -
oliall )l s ds Al Bk olyall (8 4y 3

e ol dadl g anka ) gdn pa olgall (g guiae Sl dlla dsa s o aldall (ulie (& BaL N s -
FEPETIN

e
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Lpall Aaalal) o gaall (3 (s gaall Ol S 58 ) all IS O e 3 gay e S (555 puall (16 -
L okl Ll o) yall

Ledain e Lonld ol yall dipall 5S pall el €U (mdla (e Jo ) A8lals ¢ ol V Bl dipall Jais oS0y -
Jalaill dallin dugall Jhd (S 4500 da 0 £ 5))a da 0

Jelal) 8 3alnie yalic agag -V Laa g o Luiga) (uld 38yl jladl 6 olda Sle iy -
Jaladll palie 3€ oY

de 5 8 el Jolaa aladiils NH3xH,O o -—----—-- — NH3.xH20 + NH4OH i 53 & -
PH = VY s el Y

LS e O3S a3 5 5 Aadll jualic Gl bl il 8 obally el LS el 3525 S5 -

( EDTA +NaOH 4N ) Jslae alaiinly 4zie Sy 2l L saY) ae dpaic

Chemist. Mohamed W.A, SOoP Standard Operating Procedures

Spectrophotometer Method
Gl paandl) Ll
A Jolaa 1Y
(0o sl saaly Hlu Jlae juand (S -
Jslaayhia sle da Voo (3Kl asslisall 3351 aaV e 2 Hglg G830 2 s an) -+ - il ()
(¥ Jslaa) shaia e da 04+ (g3 uall WS 5 508 e aa) T 3 -

il wa ¥ Jslae (N ) Jslae elay Caual -
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bt cle Y olai s bl Jslaall cais o

shie ele Ja Y0 (8 a sl sall 23 53 (pe a0 231 -1 ()

1 8 i Gl bl ) il 330 3555 sl 3 e il
Gl Jslaall 1 9% 0+ o sanii sl 0S5 pam (e Ja € v+l
Jadigy rela Jslaa -V A

(Pot. Sodium tartarat tetrahydrate KNaCsHs06-4H,0) o523 soall il 53 53 o ganili g1 (ja O il -
Shic sl Jo Voo LB

Ohlal) (s (e -
ohte ela o Vov da Gladl Jolaall e Ja Ve il e cass -
38 sl L ga) Jslas - 4
shia el Jo Voo e (810 40 e ddiaall™ 4 s sal) 3y 5IS (e aa ¥LAYE Q-
1.00mL=1.00 mg N =1.22 mg NH3

okl L ga¥) J glaa

Jadevn in el slally S5l Ui ged) Jslae o Ja ) v i -

1.00 mL=0.01 mg N =0.0 122 mg NHs
o (Als daaa e sopP Lol ll Q) s )
b (b
Procedure:

1- Prepare a series of standard ammonia solution (19) [0.0,0.1, 0.5, 1.0, 3.0,
5.0,7.0,9.0,15, 20 ml ] with 25 ml dist. water.

2- Pour 50 ml of sample solution in a test tube.

3- Add 2-3 drop of Rochelle (18) solution and 1.0 ml Nesseler reagent (17) to
sample and series tubes with well mixing.

4- Dilute standard Nesseler tubes until 50 ml with dist. water with will mixing.

5- Let sample and series tubes for 10 — 15 minute.
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6- Adjust the wave length at 405 nm, and read the absorbance.

Note:  Standard ammonia solution (19) 1 ml=0.01216 mg NH3*

sol(19) ml | 0.0 0.1 0.5 1.0 30 | 50| 70 [ 90| 15 | 20

ppmNH3* 0.0 [0.024|0.12 | 0.24 /0.72| 1.2 | 1.68|2.16| 3.6 | 4.8

14y il & ghd
V50 — vy Y = 450) (19) el Lo sa¥) Jslae o s giad (5 laadl e Canlil (e adiads dlac A8
)ﬁa;udAY°cA(dA Yoo —=V0,v — Qv —Vye — 0,0 — Yy — Ve —
) 4l (o ahaall Jslae (0 a0+ el Y

U il Jstae 1 (1V) Sl sban (0 oY e (VA) s el sl o 8 T ¥ il -7
th‘}[\u_m\_a\

%J\A’J\)Luu_mh\dﬁ JA°~ (,deﬁ;)laiuuq,.ai-i
\A:\;g__\*auij\c)',qi_o
4883 10 1) v sadd all) i) & T

mlil) Sleadl ol abiaial jlaie Jas jise sl €40 laiay Sleadl a gall Lulsll J ok Janal -V

Chemist. Mohamed W.A, sopP Standard Operating Procedures

Procedures:
(Visual & Colorimetric Methods)
(1)
Visual Test:

1- Pour 100 ml of the sample in a test tube.
2-Add 3 drops of Nessler reagent (17)

Result: no ppt. —ve ammonium
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(White & reddish ppt.) +ve ammonium

(2)

Colorimetric Method:

1- Prepare a series of amm.chloride (19) solution [1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0,
8.0, 9.0, 10.0 ml ] with 25 ml dist. water in Nesseler tubes.

2- Pour 100 ml of the sample in a test tube.

3- Add 2 ml of Nessler reagent (17) to sample and Nesseler tubes

4- Let sample and series tubes for 10 — 15 minute.

5- Add dist. H,0.to each until 200 ml.

6- Compare and record the nearest color standard to that of the sample.

Note:  Standard ammonia solution (19) 1 ml=0.01216 mg NH3*
sol(19)ml | 0.0 | 1.0 | 20 | 3.0 | 40 | 50 | 6.0 | 7.0 | 80 | 9.0 | 10.0
mg NH** | 0.00 | 0.012 | 0.024 | 0.037 | 0.049 | 0.061 | 0.073 | 0.085 | 0.097 | 0.109 | 0.122
Calculation:

Ammonium (NH3*) = mg (standard tube) X 1000 / ml (sampte) (mMg/L)

o Ay raa, Ll

= M§ (standard tube) X 10

SOP L) ladh s )

1Ay el 48y )k
()

: sl ol 1 4y o

DA Ay el g aipell e e ) 0 aada-)
aiall Jglaa (V) Slas Jlas e de ¥zl -y

-

: daadl)
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4883 10 1) v sadd Al i) & T
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rdaail)
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

Jalal) rlayl

el il a3 Al 3 Sl 5 IS Lliy a5 s %

Sliml) Jghad slesald

Aelu YE 3l Sl ol dala ) Clie aaead b gns Jo) - 08 JBY aaa (88 8l Aiall Qa8 a4y
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A il e Bagad) sy audall culas DA ¢ Bagal) Al el oL

Quality control fauall «las -9

Accuracy chart (Schwart-chart) hsall & ) gods abaia -4/

il Alad) awll (L "1.2 ppm NH3™ (19) LCS (bl L sa¥) Jslae a0 il a3y —

ARl clial) Jalas s B APl Cylgads laladal

Al adigiy (bl die S @a "1.2 ppm NH" (V3) LCS (ol L sa¥) J sl Ja0 (Julati oy —

Lalatl) el Alalsay J sl ulaal ddUaal) (e 2Bl L) Al

Reagent Blank § &) caalsl) 4, ;5 - ¥/
i) g<)) Aa lowa dyaail ) Jdasl) Aad Gilial ) Cd)eSl) asang dadall slall At el aly -
) il e g A bl L s 8 A el Al ol adlg

ecilipall (uld Aaby IS ga § AN CREISY) Jlas oty —

S g 2aaa b soP L) et s )

Laboratory Fortified matrix (LFM) Jiidl ddall gla siad) Jalea dgud =¥/

Jadaal) cra ana v, Y S5 (V8) (mbl) Lisad) Jslae o V0 Wig 55 Al dads IS (ha JUAS Basly die

Adlaal e dlal) Liall Judady ddlaaal) il Juad oy . ol

(LFM sample result = sample result)

% Recovery = X 100%

known LEM added concentration

Duplicate sample s_Siall 4dal) -£/9
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) A Lais Ao J guanll o) Siall Aal) qugbaly clial) g 7Y+ e JEN Loaad Julad ol
Relative percent difference (RPD)
(sample result = duplicate result)

D = : X 100%
(sample result + duplicate result)2

Quality Asurance sasall st -¥

T Bagall il e Jpuand) i ¢ il Agisa o GAaTl) JgSigl lisk

Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

Chemist. Mohamed W.A, SOoP Standard Operating Procedures

Test No: 11
Nitrate
sela) =Y gl

Ui slae Ve (oany 30 s3a ) 10 ppm (e (el il <l il 3sa sy -

L sall olaall 8 e (5 slusey 05K Lty ¢ Anm s A el olaadl b ) il a5 iy -
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Ol 323 8 i Cum A gamall ol sall g (sl 5 1K) Cilususa 3 g g0l il eilis il -
ol et (Sl

Lall (ot oy IONTU e 38l 334 ) ae -
508l il A1) e b ) 40510 45 leal) e aaiad 3 Qs s lias -
i) ypcaait) =Ll
1N sl an adda Y s
i sle da Ve v e S e el 5an s e £A,Y Caual -
Sl saadkd gl i 5 Jstaa -Y )
shiacla do Voo v 8 asaalindl O i e an 4, VYY) Gl -
1.00 mL =100 pg NO3- = 0.1 mg NO3-
) o ganll gl S S J slae
Ja Voo ala in phial) elally 3Sall el il Jslae (ga da Vo v i -
1.00 mL =10 pg NO3- = 0.01 mg NOs-

A (A 2 Al SOP Ll ll) el s o)
Procedure:

(Spectrophotometer)

1- Prepare a series of standard nitrate solution (21) [0.0,0.4,0.8,1.0,4.0,
6.0,7.0,8.0,9.0, 10.0 ml ] with 25 ml of dist. water in Nessler tubes.

2- Pour 50 ml of sample solution in a test tube.
3- Add 1ml of HCL (20) to all test tubes solution

4- Dilute Nesseler tubes until 50 ml with dist. water with will mixing.
5- Allow all test tubes to stand for 10 minute.

6- Adjust the wave length at 220 nm, and read the absorbance of all test tubes
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at district wave length.
Note:

Standard nitrate solution (21) 1.00 ml = 0.01 mg NOz

Sol.(21)ml 0.0 0.4 0.8 1.0 | 40 6.0 7.0 80 | 9.0 | 10.0

ppm NOsz | 0.00 0.08 | 0.16 | 0.2 0.8 1.2 14 | 16 | 18 | 2.0

DAyl 48y 5k

VA — eyt ey ) (YY) bl cl il Jslae e (s st bl Sl Gl (e alidis slacly a8 )
shitecla Ja Y0 i (JaVeye — 80 —Aje — Vo — T — e =Yy

i) 4 il 8 4l Jslaa e o 00 Cial -

LAY il OS slae (Y1) S all el )5S 5 suel) Gamala (e o ) caal Y
Al 2 el a4 jladl Hlas Calil UKV Ja 00 Gl s sl ole Ciual - €

G Y v Bae LAY il S ¢ g3l -0

e gili YY o haie Sleall asall Gl Jgha sl -1
G s dillaad i) Sleall plad paliaial laie Jas =Y

Chemist. Mohamed W.A, sopP Standard Operating Procedures
&l yaaaarl) « Ll
Gl Juid gla Y Y
S e i€ aala e da Yoe G el Qi (e pa v YO QA -
354 S Gaala Y Y
EORENA IRk
Procedures:

1- Pour 50 ml of sample in Nessler tube.

2- Add 2 ml diphenylamine (22) and pour several drops of concentrated sulfuric
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acid (23) down the inner tube wall.
3-The appearance of a blue ring indicates the presence of nitrate.
14 ) 44y ks
Dl 4 gl (Baial) (e Ja O0 )
(YY) S8l el Sl adla (e il yhal aa (YY) L se¥) Y g U8 glae (30 Jo ¥ Clal Y
DLERY) Ay gl las e
< e g Budl Al ) 58 sAagiil)
Jasail) slad)
il sSH dga s el A Angii (B g WS el S8 dAagih (A NTU V- (e el 38 a5a i
U g Sl 5 < Gl IS0 < <l il ) il Led a0 5 13) Sl g Sl

Sulfide ion of less than 10 mg/L cause variations of NO3 and NO2 concentrations of
+10%.

cilizal) J gl rlusald

ai ol 13) Al ol daala ) lial) arani 3 gms Jo) v e JAY ana 33yl el Ll Q4
3y a0 5 pa A pu Aadl (B ALY el Ledaia (e ¢ Al ad )y (e delu A Al Jila
S el iy S0 (adla (e (piilads Al

A (g 2 Al SOP L) ksl s )

3agall laa g lasaa sluwdlu

AU il o Bagal) sl hadall culas UA (e Bagal) Ad)e Clela) oT
Quality control fasall o jas -

Accuracy chart (Schwart-chart) hsall & ) g2ds abia -4/

Jabial il Slad) sl 6Ll "2.0 ppm NO3™" (Y1) LCS bl i) Jolae do )+ Julad oy —

.Z\_bli.d\ <l ial) | alas Jay a EXY a))l 1) ¢ )| gt
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b Al adgiy uld die S 2a "2.0 ppm NO3 ™" (Y1) LCS (ool il yil) Jlaa Jo Vo Julad oy —

LJal) cela) Alalgay J gl pulaal Ailaal) (pe ST Ald) aual
Reagent Blank § 4l Cidlsl) 4 ;5 -1/

il gS) At losa gl eaalsl) Sl Al Cilial 2l CiilgSl) apang aall slall dujad elpa) aly -
o) il e et o il L el b A el A el g Jadldly
eciliall (b dada (S aa §HW) CRELSY Jlal T -

Laboratory Fortified matrix (LFM) Jiidl ddall gla siud) Jalea dud =¥/

Jodaall (pa ada o) S (YY) bl Ol Jslae Ja V0 laaag 3 Al dady JS e AT Baaly die

Ablaal e Al L) Julasy Adliaal) i) s ol el

(LFM sample result = sample result)

% Recovery = X 100%

known LEM added concentration

Chemist. Mohamed W.A, sopP Standard Operating Procedures

Duplicate sample s_Siall 4dml) -£/9

Oubal) CBIA) i (Ao () gucaall 05804 Adiad) sy liall G 7Y ¢ 08 JAY el JlaS oy
Relative percent difference (RPD)
(sample result = duplicate result)

RPD = . X 100%
(sample result + duplicate result)2

Quality Asurance 83l asl -

(4,00 Bagall il e Jpuanl) i ¢ quitil) Afigige e (SAaT) JsSsigl Uik
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Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient

s Ay 2eaa, b sopP L) et s )

Test No: 12

Nitrite

IR Jlad JS Lelibas Ky il 5 ¢ saamia (300T) A8 O ghase 3 g g3 Cppa g Sl juamie ey - )

dn ol sad) llaall 3 patise JSE ) 381 500SY) Cllee o Ca ¢ Aaall 30l

<yl ) A ol L e ausU e ¢ Aia g i) Aldod) 8 50uSY) lilaad Ao gie Alla ol i) Jiad -y
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

(Spectrophotometer)
) aail) 1Ll

Color reagent (sl Jslae -Y ¢
Jhie ele da A 8 Sulfanilamide awl dilils (e aa Vo 3l -

ZA0 ) i dll jadla e o Vo v+ Sulfanilamide el dilils e an Vo (e IS Caal -
ALISY L3V e sl sle Ju Av e ]
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Jslaall ) "N-(1-naphthyl)-ethylenediamine dihydrochloride” NED (s aaY <ol -
3l
(3

TS Ja) v ol s il Jla) Jai -

et 52l A3l (51 AR Al 5 o Jshaally Jaiial -

38l pgaa geall iy s Jslaa -V 0
hie el Ja Vo (8o gngall Gy i e an ), YYY Q-
Liall Jslaall N CHCl3 Jo ) il -
1.0ml =250 p g NOz = 0.25 mg NO>
=) a g3 pual) Cu S J glaa
Ja Yoo alai in huiall olally S sl iy il Jslae e Ja O+ Cai -
Jaden olad gin el slally giladl Jslaall o Ja ) v i -

1.0ml =0. 5 p g NOz" = 0.0005 mg NO>

A (g 2 Al SOP L) ksl s )
ERPENA R

Procedures:

1- Prepare a series of standard sodium nitrite (25) solution [0.0,0.1, 0.4, 0.8, 1.0,2.0,3.0, 4.0 and
5.0 ml] with 25 ml dist. water in Nesseler tubes.

2- Pour 50 ml of sample solution in a test tube.

3- Add 2.0 ml color reagent (24) to sample and all test tubes.
4- Dilute Nesseler tubes until 50 ml with dist. water with will mixing.

5- Allow all test tubes to stand for 10 minute.
6- Read the absorbance of the sample at distinct wave length (543nm).
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Note:
Standard nitrite solution (25) 1.00 ml = 0.0005 mg NO>

Sol(25)ml 0.0 0.1 0.4 0.8 1.0 2.0 3.0 4.0 5.0

ppm NO> 0.0 0.001 | 0.004 | 0.008 | 0.01 | 0.02 | 0.03 | 0.04 | 0.05

D Ao il 48k

=il o a3 gl oy i Jgdae e laeS e (s stind (k) jlus il (e adiadis dlaely &8 -
shiall elal (1e Ja Y0 aa (e 050 = E50 — Fye — You — V50 — A= Em ) — vy 0) (Y9)
Sl e

Dhiid) 4y sl & aball e Ja 0+ il -

LAY il OS5 Al Jslae ) (Y €) sl Jslaall e Jo Y caal Y
) 7 el e Ay el Hles il JS Ja 00 Gl s e ele Cial £
G ) e s LAY Culil S g Al Jelas & ) -

(e sl 06 %) danall s sal) Jshall die (aliaia¥) Jalra (uliiy 8 -0

Chemist. Mohamed W.A, SOoP Standard Operating Procedures

(Colorimetric Method)

G PV~ TN (R W b
ALSEL aala =¥
shie ele o Voo b ellulald) adla (e aa A df -
ld) Jslaall ) 5K 5l GLIAl aala e Je YOO Caial -
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Procedures:

1- Prepare a series of standard sodium nitrite (25) solution [1.0,2.0,3.0, 4.0, 5.0,
6.0,7.0,8.0 9.0 and 10 ml] with 25 ml dist. Water in Nesseler tubes.

2- Pour 50 ml of sample solution in a test tube.

3- Add 2.0 ml sulfanilic acid (26) and 2.0 ml a — naphthyl amine (27) to 100
ml sample and series tubes with well mixing.

4- Dilute Nesseler tubes until 50 ml with dist. water with will mixing.
5- Allow all test tubes to stand for 10 minute.

6- Compare and record the nearest color standard to that of the sample.

Calculation:
Nitrite (NO2) = mg (standard tube) X 1000 [/ ml (sample ).
= ME ( standard tube) X 20
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(LFM sample result = sample result)

% Recovery = X 100%

known LEM added concentration
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Relative percent difference (RPD)
(sample result = duplicate result)

RPD = . X 100%
(sample result + duplicate result)/2
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Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient

Chemist. Mohamed W.A, SopP Standard Operating Procedures

Test No: 13

Sulphate
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Chemist. Mohamed W.A, sopP Standard Operating Procedures
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Procedures:

1- Pour 100 ml of sample in measuring flask 250 ml.
2- Add 10 ml conditioning (28) solution to sample with well mixing.
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3- Add 1 gm of Barium chloride (29) crystal with stirring for 60 seconds.

1- Pour solution into cell tube with standing for 5 minutes.
2- Read turbidity and then comparing it with a calibrated curve.

Calculation:
Sulphate = mg (sulphate) X 1000 / ml (sample) (mg/L)
= Mg (sulphate) X 10
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(Spectrophotometer)

Procedures:

1-Prepare a series of standard sulfate (30) solution [ 0.00, 1.0, 3.0, 5.0, 8.0,
10.0,12.5,15.0, 20.0,25.0,30.0 ml ] in 50 ml Nesseler tubes.

2- Pour 100 ml of sample solution in a test tube.

3- Add 1 gm of Barium chloride (29) crystal and 20 ml buffer (31 ) solution with well

mixing to sample and all test tubes.
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4- Dilute Nesseler tubes until 100 ml with dist. water.
5- Allow all test tubes to stand for 5 minutes.

6- Adjust the wave length at 420 nm, and read the absorbance of all Nesseler and

test tubes at district wave length.
Note:

Standard sulfate solution (30) 1 ml = 0.1 mg SO4*

sol (30) ml 00 | 1.0 | 3.0 5.0 80 | 100 | 125 | 150 | 20.0 | 25.0 | 30.0

ppm SO, | 000 | 1.0 | 3.0 | 5.0 | 80 |10.0 | 125 [ 15.0 | 20.0 | 25.0 | 30.0

Chemist. Mohamed W.A, sopP Standard Operating Procedures
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66



Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient
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Test No: 14
Fluoride

Zr — alizarin + 6F- — [2ZrFe 1> + alizarin

(green yellow)
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Chemist. Mohamed W.A, SOP Standard Operating Procedures
(Spectrophotometer)
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(Spectrophotometer)

Procedures:

1- Prepare a series of standard fluoride solution (32) [0.00,0.1,0.4, 0.8, 1.0, 4.0, 8.0

,10.0, 15.0 ml ] in 25 ml dist. water in Nesseler tubes.

3- Pour 50 ml of sample solution in a test tube.
4- Add few drops of Sodium arsenate (34) to all Nesseler and test tubes.

5- Add 10 ml of SPANDS Zerconyl (35) to all Nesseler and test tubes.
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6- Dilute Nesseler tubes until 50 ml with dist. Water.

7- Adjust the wave length at 570 nm, and read the absorbance of all Nesseler and

test tubes at district wave length.

Note:

Standard fluoride solution (32) 1ml=0.01mg F

sol (32)ml 00 | 01 | 04 | 08 |1.0|40| 8.0 100|120 150

ppm F 0.00 | 0.02 | 008 016 |02 |08|16| 20 | 24 | 3.0

Chemist. Mohamed W.A, SOoP Standard Operating Procedures

rdg el 44k

—f =) = ) (TY) bl I Jslae e s s s lall Sl il (g 4l Slaely o8 )
sl e shiasla Ja Yo & (a0 -V eye — Aye— Eye =50 — 05A

Oia) Ay sl & asall Jslae e Ja 00 Canal -Y

LY Gl JS Ol I (T8) aseseall Gl 5T Jslae (e A48 ol ylad Cazal -

OHERY) il IS 5 Al Jslae ) (Y0) DS ool Jolaa g Ja ) v il -8

aﬁjl-.?’i\)l“-.".—\_-ymdﬁd,qo. ew(;;)&;u sl o

70



il @l Sleall glad (alaial Hliie Jaus 570 nm i Sleall (o sall Gl Jsh Jasal -1

N &

Jasadl) Al
(Sl S 6 5 Sall olsall i iy Joay 130 361 8l Anis (810 NTU (e el s8ea5a s iy
a5 sl IS0 Jalas ) ALY bl sel 55 8 il il 5 <l IS gl g LS

Ay sl COle i 8 aall g a g 1Y)

Glial) gl zlal
Jarind 5, Galdl) (A o 8 sumy Sliall pead ity L€ Ja) v v ye JAY ana (85 55l diall (il o
L S 2y g sl liie pen 21 AN o M8l 58 5 e Aala ) il gl

S RIS i gl Sl e (AL Fln] (S5 ¢ IS i3S

P PR VEURp TR SOP L) bl s )
(Colorimetric Method)

Procedures':

1- Prepare a series of standard flouride (32) solution 0.1,0.2,0.3,0.4,0.5
0.6, 0.8, 1.0 ml] with 50 ml dist. water in Nesseler tubes

2- Dilute all the tubes with dist. water until 100 ml.

3- Pour 100 ml of sample in Nesseler tube.

4— Add 2.0 ml zirconyl alizarin (33) solution to each with well mixing.

5 — Add dist. H,0 up to 100 ml to each.
6 — Compare and record the nearest color standard to that of the sample.

Note: Standard fluoride solution (32) 1ml=0.01mg F

sol (32) ml 0.0 1.0 | 20 | 3.0 | 40 | 5.0 | 6,0 | 70 | 80 | 9.0 | 10.0
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mg F 0.00 0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09 | 0.1

Calcu‘ation: F|0l‘ide - mg (standard tube)) X 1000 / ml (sample)
= Mg (standard tube ) X 10 (mg/L)
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Quality control parameter Value

Low detection limit

Standard deviation
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Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient

Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 15
Silica
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Chemist. Mohamed W.A, sopP Standard Operating Procedures
i (i

(Spectrophotometer)

1- Prepare a series of standard silica solution (36) [0.0,0.1,0.4,0.8,1.0, 4.0, 6.0, 8.0,

10.0 and 15.0 ml ] with 25ml dist. water in Nesseler tubes.
2- Pour 50 ml of sample in a test tube.
3- Add 1 ml Hcl 1:1 (37) to all Nesseler and test tubes.

4- Add 2ml of amm. Molybdate (38) 10% to all Nesseler and test tubes with

well mixing.

5- Add 2 ml oxalic acid (39) 10% to all Nesseler and test tubes with well

mixing.

6- Dilute Nesseler tubes until 50 ml dist. Water with will mixing.
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7- Let all the tubes to stand for 5-10 minutes.

8- Adjust the wave length at 410 nm, then Read the absorbance of all sample

tubes at district wave length.

Note:

Standard silica solution (36)

1 ml=0.01 mg SiO;

sol (36)ml | 0.0 | 0.1 | 04 | 0.8 |1.0[4.0| 6.0 |8.0[10.0|15.0
ppm SiO2 | 0.00 | 0.02 |0.080.160.208| 1.2 |16| 2.0 | 3.0
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Chemist. Mohamed W.A, sopP Standard Operating Procedures
Colorimetric Method

Procedures:

1- Prepare a series of Standard artificial color of silica (36) [1.0,2.0,3.0, 4.0, 5.0,
6.0,7.0,8.0, 9.0 and 10 ml] in 25 ml dist. water.

2- Pour 50 ml of sample solution.

3- Add 2 ml Hcl 1:1 (37) to sample.

4- Add 2ml of amm. Molybdate (38) 10% to all test tubes.

5- Add 2 ml oxalic acid (39) 10% to all test tubes with well mixing.
6- Dilute Nesseler tubes until 50 ml dist, with will mixing.

7- Let all test tubes to stand for 5-10 minutes.

8- Compare and record the nearest standard tube to sample after 2 minutes.

Calculation: Silica (SiOz) = MG (standard tube) X 1000 / ml (sample ).
= Mg (standard tube) X 20 (mg/L)

: Aguadl) 48, 5k
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Quality control auall ¢ jlas -
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79



Jodaall Cra aaa +,) 5aS (T7) (ol ISl slae fha Ja V0 Ladg 35 Al dwdy JS e JUAS Saalg die

Adlad) e dulal) Lial) Julaty Abliaall Al Jolad o5 bl

(LFM sample result = sample result)

% Recovery = X 100%

known LEM added concentration

Chemist. Mohamed W.A, SopP Standard Operating Procedures
Duplicate sample s_Siall 4dml) -¢/9

ouladl) G A o Jguaall oy pSial) ddiad) ugbls clisal) (e 1Y 0 0 JEN mdéme.‘..
Relative percent difference (RPD)

(sample result = duplicate result)
D = : X 100%
(sample result + duplicate result)2

Quality Asurance sasall st =¥

400 Bagal it o guanl) a3 ¢ it Adgisa oo (AT JeSsigsal Uik

Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness
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Recovery percent

correlation coefficient
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Test No: 16

Test: Oxygen consumed

selal Yl
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Chemical Oxygen Demand COD
1 (Dichromate value)
K>2Cr,07 + 7H,S04 + 66~ = K;SO4 + 2Cr3* + 7H>,0

e dalail) il 8 6IKH il gl JAIsS sl 3 HESO, G 3l iy € AiliaY bl sall Jiayy
g | A |

KzCI’zO7 +6CI + 7H2504 = KzSO4 + 2CF3+ +3C|2 + 7H20
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K,Cr207 + 7H2S04 + 6Fe?* = K;S04 + 2Cr3* + 7H,0 + 6Fe3*
Al il e Jetal) clleal Sl mlll o oS
O, + 4H* + 4e" = 2H,0
1 mole K,Cr,07 +6e" = 2Cr3*
1 mole O; + 4e = H,0

i.e 1 mole K,Cr,07 = 1.5 mole O,
Chemist. Mohamed W.A, SopP Standard Operating Procedures

2 (Permanganate Test)

2 KMnOs + 16 H* + 10 | =2Mn?* + 2K* + 8H,0 + 5>

S e i 3y Jelil) 3 ASIgiadl) i ool ) Bhinia s (e (il EaSl S (S -
: LA\:\J\ j;.ﬂ\ LA.t; eﬁdj.al\ Q&}S}ﬁcﬁeﬁmbjﬂ\ QM}QN&\A& J);ld\ diﬁiﬁ\ Jelad
2+ 25,0%3 = S40%6 + 21
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Procedures:

1- Add 10 ml 1:3 sulfuric acid (40) to 100 ml sample in measuring flask 250 ml .
2- Add 10 ml of Potassium permanganate (41) N/80 to sample.

3- Warm with water bath at 60°C for 30 minutes,

4- Add 10 ml of amm.oxalate (42) N/80 to sample.

5- Titrate the sample with Potassium permanganate (41) to the first pink color.

Calculations:

Oxygen consumed = ml (pot. Permanganate) X 1000 x 0.1 / ml (sample) (mg / L )

1A 2l 48y )k

de You sole 5y A amall Jslan e da Vo v pa =)

N/8O (1) psanslisall cilinia  Jlaa o da Vo ga (£4) 7o) iy Sl Gimals Ja) + il -
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 17

Dissolved Oxygen
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Winkler Method
MnSO4 + 2NaOH +1/2 O, = MnO; + NaSO4 + H,0
MnO; + 21" + 4H* = Mn?* + |, + 2H,0

I + 25,0%3 = S40%6 + 2I°
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Chemist. Mohamed W.A, sopP Standard Operating Procedures
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Test: Dissolved Oxygen

(A ) Redial — Stewart Modification Method

Procedures:
Sampling:

1- Fill a measuring flask 250 ml, completely with sample.

2-Add 0.7 of conc. Sulfuric acid (23) and 1 ml of Potassium permanganate (43)
reagent in flask with well mixing. (Immeditly after collecting sample)

3- Let the sample bottle stand for 20 minutes with tightly stopping.

4- Add 1ml of potassium oxalate (44) to sample.

5- Add 1 ml of manganous sulfate (45) and 3 ml alkaline Potassium iodide (46) to
sample.

6- Add 1 ml of conc. Sulfuric acid (23) to sample.

7- Allow sample to stand for 5 minutes.

Testing:
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1- Titrate 100 ml from the sample against sodium thiosulfate (47) 0.025N until

color change from yellow to pale yellow.
2- Add 1 ml of starch (48) solution.
3- Continue the titration with sodium thiosulfate until pale yellow.

4- Record the volume V of sodium thiosulfate used.

Calculation: Dissolved Oxygen =V x 2
Chemist. Mohamed W.A, SopP Standard Operating Procedures
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(B) Winkler Method
Sampling:

1- Fill a measuring flask 250 ml, completely with sample.

2-Add 1 ml of manganous sulfate (45) solution in flask with well mixing.
(Immeditly after collecting sample)

3- Add 1 ml of alkaline Potassium lodide (46) to sample with well mixing.

4- Let the sample bottle stand for 5 minutes with tightly stopping.

5- Add 1 ml of conc. Sulfuric acid (23) to sample.

6- Allow sample to stand for 5 minutes.

Testing:

1- Titrate 100 ml from the sample against sodium thiosulfate (47) 0.025N until

color change from yellow to pale yellow.
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2- Add 1 ml of starch (48) solution.
3- Continue the titration with sodium thiosulfate until pale yellow.

4- Record the volume V of sodium thiosulfate used.

Calculation:

Dissolved Oxygen =V x 2

Chemist. Mohamed W.A, SoP Standard Operating Procedures
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 18
Test: Total Dissolved Solid
(TDS)
selual 1Y gl
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1- weight a clean filter paper V

2- Filter 50 ml of well mixing sample through filter paper with suction pump.

3- Wash filter paper with three successive 10 ml dist. Water.

4- Allow complete drainage after washing for 3 minutes.

5- Transfer filtrate to a weighed flask V1 and evaporate to complete dryness in an

oven (180° & 1 hour).
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6- Repeat cooling (in discolor) and weighting until fixed weight V..
Calculation:

TDS = {(VZ'VI) —V} (mg) X 1000 / ml ( sample)

(mg /L)
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 19
Test : Suspended Solid
selual 1Y gl
sl (8 aSaill (ye Wy sml Ay 2 35 llee (8 pSatil 3 b iall G sall Gl dpenl s -
26l 5 e (A il Ll land) aae 5 Ledas (e gl Ll e Lay Jiill e (5 e (848 puaiall

A

Tl
Procedures:

1- Pour 50 ml of the sample in a weighted flaskV1 .
2- Warm to complete evaporation of the sample with water path.
3- Repeat cooling with discator, and weighting the dryness flask until fixed

weight V..

Calculation:
Total solid = increase in weight (mg) X 1000 / ml (sample) (Mg /L)
= (V2-V1) (mg) X 1000 / ml (sampte) (mg /L)
Suspended solid = total solid — total dissolved solid (mg /L)
;A uaal) & ghd
(V1) 48la adulai adigy 05l -)
e plan 4l 52 Lol Alsall g o545 gl 3 il Jslae (e Ja O+ g Y

(V) 4l A ol ay 4 sall ) 550 -
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 20

Test: Iron

S S Sle (s s alae J gl daii Aanally 3l aasll U1 Egan (i dpale <l 50 (sl aa 8 -
Ohie b aal) seaie a
Reason for not establishing a guide line value: not of health concern, GUIDELINES

FOR DRINKING-WATER QUALITY ,World Health Organization WHO,FOURTH
EDITION,2011 ,p.382.
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LSl Al
HClI + KMnOs + Fe2+  -—------ — KCIl + MnCl; + Fe3+
Fe3+ + 6NHsSCN  ------- — NH+ 4 + Fe(SCN)e
Red colour

2KMnO4 + 10FeSOs + 8H2S04 = 2MnSO4 + K2SO4 + 5Fe2(S04)3+H20
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Lgatl e (il g Ailiall olpall clSa s o8 saii il Ly iSOl ) 1 (2any 40330 | jhicme 2panl) = Slal awi -

O3 olaall 0 515 ae A Lidivuall joe Al Ml 5 andall S ia ) peda (o8 ansi ) 5 ¢ Dl L S
o) olaall i 8ol gt g cilppan il AS0EN alnsi) in 3LE% Aallae ()50 A ) jainsd gay . pea)

Sl

— o spdlSll) Al e ganall il ol Sl 4130 ) V0 el g paedl (aela Ailia) dlae (05 -
S ((JSall by QU el paa A dadd DU A ganall O LaS ¢ (p s bl — o gl i)
coaalal) s gl 8 Leau i

g Ly OH* O sl S 5 paidid NHg* sl 055 () (NHASCN ) psi seY) o o ALl -

u,u_e.l‘_sﬁ}cQQ&S)JJ:\@J\::L@J:\_)\J\J\dmbﬁ&ﬁd\)hiﬂﬁ&\ﬂ\kcw\ﬁwjjmj% ERTWT
haall jeaial s e i G SCN™ Ol 3535 Jany i )

Fe3* chanall jaic ) Fe?* suaall jaic 30uST ) & sali sl Clinia A8} (523 -
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(Spectrophotometer)
&l yaasaadl) LS
Sl yaad) Jstaa -£9
Shia cle Jo 00 ) S all @l Sl aala e Ja Vo il -
Giad) Jslaall 8 Fe(NHa)2(SO04)2.6H20 Jsmasdl iy S Lo gl an V5808 (31 -

Glad) Jslaall ) (YY) KMNO4 p sali sall Cilinia o J slae (e )l cpaniiil) ae Cial -
Faint pink color  z3Wl a4l o lll Al Sa

ki ele Ja Ve w ol s bl Jsladl casa -
1.00 mL = 200 pg Fe = 0.2 mg Fe?*
"Clll L gy pany el daad) J glaa
daY e v G il elally 38 jall paall Jslas o do 00 i -
1.00 mL = 10.0 pg Fe = 0.01 mg Fe?*
"% 0.00005 o 3 s sy S e dhyslS g (aala -0
Hydroxylamine o5 9aY) &) 8IS S g a8 -0
shie el Jo Vo v 8 NHOH HEL pssise¥) 2 6lS JuS gy an) v df -
Ammonium acetate L ga¥) COA (iS00 Y
hie sle Jo VO L L e COA (e an VYO 01 -
38 all Al mala e Ja YO il -
Phenanthroline  (sds Aldl Jglaa - o

Lsiadann Av e JB B, n A0 e i el (salal e aae) o0 3 -
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Procedures:

1- Prepare a series of standard iron solution (49) [0.0, 0.2, 0.4, 0.6 0.8, 10.0, 15.0,
20.0 ml ] with 25 ml dist. water in nesseler tubes.
2- Pour 100 ml of dist. Water in a test tube.
3- Pour 50 ml of sample in a test tube.
4- Add 2ml of conc HCL (50) to all nesseler and test tubes.
5- Add 1m of hydroxyl amm.chloride (51) to all nesseler and test tubes.
6- Warm with boiling the sample until 30 ml.
7- Cool and allow sample to stand for 5 minute.
8-Add 10 ml of amm acetate (52) to all nesseler and test tubes.
9- Add 4 ml of phenonthroline (53) to all nesseler and test tubes.
10- Dilute all nesseler and sample test tubes until 50 ml with dist. Water.

11- Stand all nesseler and sample test tubes for 10 minute.

12 —Adjust the wave length at 510 nm, and Read the absorbance of all nesseler
and test tubes at district wave length.

Note:

Standard iron solution (49) 1 ml=0.01 mg Fe?*

sol(49)ml| 00 | 0.2 | 04 | 06 | 08 |1.0|20|40|6.0|8.0]|10.0|15.0]200
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ppm Fe? | 0.00 | 0,04 | 0,08 | 0,12 /0,16 | 0.2 | 0.4 |08 |12|14| 20 | 30 | 4.0

Chemist. Mohamed W.A, sopP Standard Operating Procedures

. :\.,U.&ﬁ\ <) glad
—sE Y ) (89) b)) paad) Jlas e s ia o jbad) jlus canlil e aludis lacly o8 )

4 ke QLS gl Je jhta sle Ja Y0 aa (aYrye — V050 Ve A 007

Dbl 4iaS s 45l 3 adall (e Ja 00 il Y

ALl Y s Jslae (0 0) S e Gl yaed) (aala (e Jo ¥ il -6

AL QY aes Jslae ) (0Y) psaise¥) ) 618 Qo s 5o Jslae (1o o ) il -0
do Vo (s (M el s dnall (e (Ja A T

C2m Sa iy 0 sas al) Jelaa el 5 LV

Al bY) aes Jslae 1 (8) asnisa¥) DA (e Ja ) v il A

AL Y maes Jslae ) (07) Calp il Jslae (e Ja € il -8

AL Gl mes Jislae ) Je 00 alai i haie gle caal 2)

G1E3 ) ¢ 3ae ALl (¥ aes Jillae & i1 )Y

Sleal) glad paliaial jlade Jaw ad e sili 510 ke Jgall oa sall (el J gk Janal )Y

i) aen Jillaal il
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(Colorimetric Method)
il janaail) - Ll
Y dislS gl aala Lot
Shidl bl o Ja Vor ) S el @l i g el (pmala e Je YOO Caal -
N/80 sl gall Cilinda -0 0
shie sle da Vo o sl Cilinia y (peaa v, € G -

Yl i bl Jlad) cais -

N/80 s 9a¥) LS 5i =01
shiacla da Vo b gl OVLS 6l (e an o, AAAY 3T -

Y ol i bl J bl cais -

a sl gall Clinia -0V
shie el o Voo gl gl clinia (e aa Yo cdl -

A Al s lad) J slaal) cass -
a3l gil) libiu g =0 A
JL:LH;\.AJA\~~ &e}yu},\l\&u@},ﬁwe;\“ g_u\-

shie cle Y Gl s Gobad) J sl cais -
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

A
(Colorimetric Method)

Procedures:

1- Prepare a series of standard Iron (49) solution [ 0.1, 0.2, 0.3, 0.4, 0.5,

0.6,0.7,0.8,0.9,10.0 ml ] with 50 ml dist. water in nesseler tubes.

2- Pour 100 ml of sample in a measuring flask 250 ml.

3- Add 5 ml of 1:3 HCI (54) to all nesseler tubes.

4- Add 2 drops of potassium permanganate (57) to all test tubes.

5- Add 2 ml Potassium thiocyanat (58) 2%. to all test tubes.

6- Dilute with dist. water until 100 ml to all test tubes.

7- Stain sample and all nesseler tubes for 5 minute

8- Compare and record the nearest color standard to that of the sample.

Note: Standard iron solution (49) 1 ml=0.01 mgFe

sol (49)ml | 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

mg Fe** 0.01 | 0.02 0.03 0.04 | 0.05 0.06 | 0.07 0.08 0.09 0.1

Calculation:

Iron = Mg (standard tube) X 1000 / mi (sample). (mg/ L)
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= M§ (standard tube) X 10
s s deaa, las sopP Al Gl el o)
. ;\'.U?:m <) glad

c\_A d_Ao.H (d_g\~,~_%,~_A,~_V,~_‘,~_5,~_i,~_‘~,~_",~ -\,~)
L

Ja Y0 ke 3y A obdll e Jolaa e da ) v ua oY
Al il qan 1) (06 ) U ¥0) sl el o Ja 0 ol Y
Al (Y 5 Al Jillae () (OV) posa sall il o (e )yl O Cal - ¢
Al i) 5 Al Jllaa () (O M) sl ) il 5 Jglaa e Ja ¥ il -0
o Vo ala s laiall elally 4@l (i) Jllae Cads 1
o8 0 gaal Anulall (Y g Al Jllae & 52V
Alall dpall Jlaa ¢yl Jilaall o sl il 4 slaall 4y i) laie Ja g ¢y )8 -A
(A [ax) (a4t paal) ane =2paall Al
Jaladl) sl
O Sl Vo HASH @l SIS jalio 5 i IS LS ja gy sl 5 il ndlS Cila iS50 3502 g
dagi A i 2ppm Jslad 13 JSills ¢ 5 ppm sl 13le paladll S ¢ il agaall 38 5

JAAS A ) Ao Vi) HCL @ laess Al (e J sl glde S cpdiaal) aladinls oSy 3¢ 8l
(i il LS ey sl 5 i)

Gilial) Johai slawald
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Jolat iy A ol dala ) Glial) meai s smms o) v oo JBY aaa 85 8l Al (bl 5
OSar Aall 350 Jlaa o 4 sell 3208YL paall oy Cuiady s Al ) (e Aol JOA Al
Ae da Ver S8 e el i Gasla Ja v, 0 dilal ge edl T daa sl 5 Aal) Jada

Chemist. Mohamed W.A, sopP Standard Operating Procedures

34393\ OLAA.AJ .h,ub p PWTK Y

A gaill e Bagad) sy daudall culas A ¢ Bagal) Ad)e el aT

Quality control fauall o las -9

Accuracy chart (Schwart-chart) hsall & ) geds abaia -4/

Jabadal i) bl sl £l " 1ppm Fe?* " (§9) LCS (bl 2aall Jlae o o ) ot a3y -
el bl Jlat s 481 4Pl (Cylgadi

A Al adigiy ould Aie S aa " 1ppm Fe?* " (£9) LCS (bl 2aall Jlae (e o ) Julal s —
LJelatll clela) Aalgag Juil) julaal diilaal) ¢pa 2STU SLal) ae )

Reagent Blank § JWll Gialsll 4, 25 =¥/

s Ladlsa 3] (aalil) Jabal) Adad Cilial () Cadlsl) apang hakall slall Ayl slya) oy -
) gl e gl o ) L el b A el A el g dadldly
ecilipnll (uld Aady IS ga § AN CREISY) Jlas a3y -

Laboratory Fortified matrix (LFM) J&) Liall gla siay) Jalae daad -1/
Jolaall (ra pra +,) 3G (£9) (ol sl Jlae e Ja V0 Ladg 5 A dads JS o JUAS Baaly die

Adlaal)l e dlal) Lall Judady dilaaal) il Julad oy . ol

6 R (LEM sample result - sample result) Y 1000
ecovery = ,
' : known LEM added concentration G
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Duplicate sample s_Siall 4dall -¢ /9

bl CiEA) A e I guaall o) S5al) Aianl) cughds lisal) (e 70+ g8 JEN i JilaT oy
Relative percent difference (RPD)
(sample result — duplicate result)

RPD = X 100%
(sample result + duplicate result)2 G

Quality Asurance sasal st -¥

A Bagad) gl e Jgeaad) i ¢ il Adgige (e (3T JgSigl Ui

Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient
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Test No: 21

Test: Manganese
PABARNE
LS jall @l 38 53 Ay Coai syl jiaiall juaie 3€ 55 e 283N 3008V A 5o (5 ad -
A goanll

Ll U ol U s (58 Jane € Acadl) 0l j33 2 gag 8 Clinia plly Suiaiall peaial 50V dalae (g a0 -
e doaill jaic 30ST 8 L ga¥) il 5S alE 8 dadll jaie] (5 jaall sall Jiabs dels Y€ 3l
s Al gall

2Ag" +5,08% —mmmmmmen —  2Ag* +2S50,%
DS piaidl jaie 2S5 A 50 2S5l Aadll pale o g o
Mn?* + 5Ag?"  —mmmeee- — MnOy4 + 5Ag +8H"
Pl il e Jelal ciataal el gl ¢ S Ml
Mn?* + 5Ag®  —mmemeeee — 2MnOgs + 10 SO42 +16H*

In the absence of Ag*and also with an excess of Mn?*, instead of MnOyg, there is

formed a brown precepted of MnO(OH)>

aie Lgfaan Lal Aliles JSLEG Al Jaigll LS S 0 () 5SS 2l i) o it Wl jeaie (200 -
2l a5 68 JHiaa ya€ G yalll e 5508 e eiatall peaic ALE 4 Wl las aaal)
oy U 5 slaally (I S (6 sie (S35 5F e Jla dal) Kl ey 8 Aol

oball Baga ) A
Aossall 4alill (e 8 yise JSLEe ¢ 4l a8 piaiall ate aal @ Y -

2MnSO04 + 5(NH4)25203 + 8H20 + 10HNO3 = 2HMnO3 +12H2S04 +10NH4NOs

106



S (A 2, Al SoP Ll ll) Gl s o)

A LE ;e ddlle Gl s L3S gl Sl el gy 5N 5 viatall Gl B a ey -
Glsll

¢ CpaalOU S i) a8l <ol Al dualall 4% ) goa 8 408 gal) oliall 8 LAID juiaiall as g -
2uS 5e JalaS V) gl (A jiall 5 AnIAl ) dalal) 4y e & adaid) sluall 8 2a 5 38 Laiy
A0l sl A S el
4,35}.3&:\.\»3.: dSL&Au.AcJJJ;MJSL&AJ.\.AL@J.\.Acahﬂ\éw\ﬂ\w\d};ym‘)d\&m‘-
Jalall daally 3 jlza JSLie ul
Ll ais A ¢ gan i 0.05 ppm - e def cilall Siaiall 38 51800 ) aa -
¢ J5aY) e uaial 5,08 ol ) Al ¢ aaad) # 3l e Al 50 B L3 s el 2Okl i -
paal) e Ji oa ¢ il Ul
(1)
(Spectrophotometer)
) pmaaadil) Ll

(o sh ganl 1S el adall Jslas 04
Dhie gl da Ve ol gl Cilinie (e aa YHAVY G231 (1Y)

Gl Jslaall 3 1 N el )€ radla JaY ol -

oldal) s sl Jglaall i -

Gl Jsladll 5 Jlg ) n casdall SLAl padla (e 4sS elan Canal -

Dhie ele i) alad s Gl Jslaall cadd 3o 5 -

1.00 mL = 1000 pg Mn?* = 1.0 mg Mn?*
) Gaadal) Jglaat /04
Je 0 Ja ladall el K pall aiaiall Jolaa (e Ja YO (add -

1.00 mL = 50 pug Mn?* = 0.05mg Mn?*
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HNO3 <l sis adla da Vo (8 uiaiall (ama Gaan ) idl - (Y)
Ja Ve ee olai s Galadl Jslaall I 7Y @l IS5 pugl) aslay assa sle Caual -

1.00 mL = 1000 pg Mn?* = 1.0 mg Mn?

]l Gaiadal) Jelaa /04

Jo 0 v v i sliall olally 35l Jiaidll Jolaa (pe o YO Caia -

1.00 mL = 50 pg Mn?** = 0.05mg Mn?**

el adadal) Jglaa ¥/04

Jo o gin il slally S5l Sainidl Jslae o o Y50 i -

1.00 mL =5 ug Mn? = 0.005mg Mn?**

VoY el i Gaala 21

Shia ele Ja Vo v D) Sl @l il (cadla e Je Ve il -

dadl) ) 8 Jelaa =1

shiasle Ja Vv v dadll < i ele e an Yo -

Ja e Sa Hhial) bl bl Jslaall Cass -

Ammonium persulphate a i) Sl S Jgb gele 1Y

Special reagent (353 <l S Jglaa 1Y

S8l @l i asla Ja £00 3 HES04 G 3l il »S mle (e pa YO 31 -

Gl Jsladll ) jladall el (e Jo Yo v Caal -

Gl sl 1 Al 5 a0 5 A0 g ill imala o Yo v il -

Ja Vove alai Jia e elay Galad) Jsladll JaSI -
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ek b

Procedures:

1- Prepare a series of standard manganous solution (59)[0.0, 0.1, 0.2, 0.3, 0.4, 0.5,
0.6,0.7,0.8,0.9, 1.0 ml ] with 50 ml dist water in nesseler tubes.

2- Pour 100 ml of sample in a test tube.
3- Add 5 ml special solution (63) to all nesseler and test tubes.

4- Warm sample until boiling.
5- Add 1 gm ammm. persulfate (62) to all nesseler and test tubes

6- Put sample test in cold water bath.
7- Add dist. Water to all the test tubes up to 100 ml.

8- Stand all nesseler and sample test tubes for 10 minute.

9- Adjust the wave length at 525 nm, and read the absorbance of all nesseler and
test tubes at district wave length.

Note:

Standard manganese solution (59) 1 ml=0.05mg Mn#

sol(9)ml | 00 | 01 (02,03 |04|05|06|07 080910

PpmMn# | 0.00 |{0.05]| 0.1 /0.15|0.2 [0.25| 0.3|0.35|0.40.45|0.5

Chemist. Mohamed W.A, sopP Standard Operating Procedures
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é&)lah;bd,aO.@(d,g\._q)u_/\l._\/)._'k)._o)._i,._v)._\')._\)._
sl
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Al Hlos il e 5 Al Jglaad) (VY) a0 sa¥) il S Ul e an ) il -0
e Ple plasy Al Jslas puia -7
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) e dallaal k@l lead) ol Galiaial haie Jaw -9
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(Colorimetric Method)

Procedures:

1- Prepare a series of standard manganous solution (59) [1.0,2.0, 3.0,4.0,5.0,
6.0,7.0,8.0,9.0, 10.0 ml ] with 50 ml dist water in nesseler tubes.

2- Pour 100 ml of sample in a test tube.
3- Add 2 ml nitric acid 1:1(60) to all nesseler and test tubes.
4- Warm sample until boiling.
5- Add volume amount of silver nitrate (61) solution to sample.
6- Add 1ml silver nitrate (61) solution to all nesseler and test tubes.
7- Add 0.5 gm of ammonium persulfate (62) to all nesseler and test tubes.
8- Dilute all nesseler and test tubes until 100 ml with dist. water.
9O- Stain all nesseler and test tubes for 10 minutes
10- Compare and record the nearest color standard to that of the sample.

Note: Standard manganese solution (59) 1 ml=0.05 mg Mn?**

sol (59) ml 1.0 2.0 3.0 | 40 | 5.0 6.0 7.0 8.0 9.0 | 10.0

mg Mn? 0.05 01 (015 0.2 |0.25| 0.3 0.35 0.4 045 | 0.5

Calculation:

Manganese (Mn?*) = mg (standard tube) X 1000 / ml sample ).

= M§ (standard tube) X 10
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= 4 jaal) & ‘ghi

(©9) bl Jiniall Jolaa (o el e (5 sind oull) Hlus Canlil (e aluds dlacly a8 -
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dagall (laa g lasa sluwdlu

AU il e Bagal) iy el culas DA ¢ Bagad) 4dlia Ciela) Al
Quality control fauall «las -9

Accuracy chart (Schwart-chart) hsall & ) gods abaia -4/

Jabial ulidl Ald) sl slid " 0.5 ppm Mn?* " (©2) LCS (bl Sainidll Jslae o ) Julat a3y -
ALl clial) Julad Jass 4840 AU (cylgudd
Aol adgiy ould de JSaa " 0.5 ppm Mn?* " (©9) LCS (bl Diniall Jslae Jo ) Judas a3y -

clatl) cilela) Aalgag il palaal Aillaal) ¢pe 2B AL au) B
Reagent Blank § &) caalsl) 4, ;5 -¥/9

i) g<)) Aa lowa dyaail ] Jdasl) Aad Gilial ) Cd)eSl) asang dadall slall At el aly -
) il e g A bl L s 8 A el Al ol adlg
eciliall uld dady JS aa &) CREASY Jalas a3 —

Laboratory Fortified matrix (LFM) J&) ddall £l ia) Jalea duad =¥/

O ada 2,0 i (09) (bl oiniall Jsdae G e V0 g 55 Aty Ay IS (e LIRS Baaly A
Abliaal) s Alua) Al Julat AoLiaall Al Julat %y . puslill) ) slaal

(LEM sample result ~ sample result)

% Recovery = X 100%

known LEM added concentration

Chemist. Mohamed W.A, SoP Standard Operating Procedures

Duplicate sample s_Siall 4dml) -£/9
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) A Lais Ao J guanll o) Siall Aal) qugbaly clial) g 7Y+ e JEN Loaad Julad ol
Relative percent difference (RPD)
(sample result = duplicate result)

D = : X 100%
(sample result + duplicate result)2

Quality Asurance sasall st -¥

T Bagall il e Jpuand) i ¢ il Agisa o GAaTl) JgSigl lisk

Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient

PP PRV R IVEY SOP Laal) @l s )

Test No: 22

Phosphate
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PO%*; + 3NH* + 12 MoO%*; + 24H -=------ —  (NHa)3 [PM012040] + 12 H20
i ) L gal land s ansl 55 Ay 55 (A (Sal a1 (8 s sill 3 5380 ) oy -

U 20T (g Bl 0 K55 el jemie J) 3R ) SNCly Cma ) 23518 Jslas 535 5250 -
afe S5 8 ainalsall Jisad 3 JIFAY) Alee caiii AT JSE 5 351 s 5d mnad sall (DU
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¢ - olladall Lgiay — il gail Ly gon Ll | peaie ¢ gam g il ) A8l ¢ s i) JS -
Dsdusill guaie jelhy - ULl edgd saill 5 30l 3l Jana (8 aSaill Ay oSla o dale 5¢8 Uil
G pme i — (st Slind — i 5l A ) s A0 8 olall Lpnadall paliadl b
2alS slually clall i dll ) 5 LaY) axe e ¢ Gaglle JS dpalladl daall daiia i canlie ) -
Aalall Aaally 5 bl il igal)

argll) (V) ard bl dai 4 ) st il LS pall dpilly Ui | j0iae aall Co pall ey -
s gl S a5 il gaall (sl ALl clad A DU Ali gall 5 A gyl S all (o o sl
Leliall clalaiall satall

5 JSal 5 ¢y 5l A 5ol Had e il iane e s A Sl LS el RSl LYY ol il i -

Adeall 5l el
oorall e G i il € e liall cililall b deadival) sbaall ) o il A8lia) o3 36 -
il A1)

Gldae | alaall CalSa il A paedll Jo g dadll 4 idais A8uaS doac al) cilan al) Javia aladtic) gd7 -
dee 7S oy A 1 48aS 4 ia aladiul o
daall s jum jualic (lisd 50 A ghall ae Sl 3 JSU)

Al Sl L oa sl gud) oLl e 5ala g oS (pe — JSUD cillagia alasind Jla — dall cany -
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(Spectrophotometer)
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pnakgl il sl Jshae -1 &
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1.00 ml = 50.0 ug = 0. 05 mg P0,3*

psigad) Glaulga Jolaa N0

ke ele Ja VVO A ((NHa)sMO07.4H0) o5 5a¥) Cilan sla (pe aan YO 3l -
hia el da g e S el @l <l il e Je YA ol -

) L5 581 Jslaa s 5

A5 e Jslae ) S p g a8 ol sha  slaa il -

shiegle il alad s ) J slaall JasST -

S ncLy.H20 Jgusaall) &y gl 211

glycerol Crymda o Voo (& snclpHy0 Jsmadll 3 )lS (e an ¥,0 G -

S 5 2ana (b SoP Tl et i) )

-Gl

Procedures:
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1-Prepare a series of standard Phosphate solution (64) [0.0, 0.1, 0.2, 0.3, 0.4, 0.5,

0.6,0.7,0.8,0.9, 1.0 ml ] in 50 ml Nesseler tubes.

2- Pour 100 ml of sample solution in a test tube.

3- Add 4 ml amm. Molybdate (65) to all test tubes

4- Add 5 drops of stannous chloride (66) to all test tubes

5- Dilute all nesseler tubes until 100 ml with dist. water.

6- Allow sample to stand for 10 minute.

7- Read the absorbance of all test tubes at district wave length equal 690 nm.

Note:

Standard phosphate solution (64) 1 ml = 0.0 5 mg PO, 3*

Chemist. Mohamed W.A,
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Sol(64)ml | 00 | 01 | 0.2 | 03 |04| 0506|077 08|09 |10
mg P0s3" | 0.00 | 0.05| 0.1 |0.15/0.2 (0.25|0.3|0.35|/0.4[0.45|0.5
sopP Standard Operating Procedures
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Dhie slo S Y (8 a g paall 2S5 pam e aa YE QI -
el (A
Test: Ortho — Phosphate

1- Prepare a series of standard phosphate (64) solution [0.5, 1.0, 2.0, 3.0, 4.0, 5.0,
6.0,8.0,9.0,10.0 ml] with 50 ml dist. Water in Nesseler tubes.

2- Pour 100 ml of the sample in test tube

3- Add 1 drop of ph. Ph (8) to the sample.*

4- Add with well mixing, 4.0 ml amm. molybdate (65) reagent and 0.5 ml stannous
chloride (66) reagent to sample and series tubes.

5- Add dist. H,0 up to 100 ml to all Nesseler tubes.

6- Compare and record the nearest color standard to that of sample (A).

Note: Standard phosphate solution (64) 1 ml = 0.05 Mg P0,3*

sol(64)ml | 05 | 1.0 | 20 | 3.0 [40| 50 |6.0| 7.0 |8.0| 9.0 |10.0

mg P0,3* | 0.025| 0.05 | 0.1 |0.15|0.2 |0.25|0.3 (0.35/0.4|0.45| 0.5

Cal C u Iati O n : OrthO - Phosphate = mg (standard tube ) X 1000 / ml (sample)

= Mg (standard tube ) X 10 (mg / L )

Chemist. Mohamed W.A, sopP Standard Operating Procedures
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119



= +50) (18) el i i) J slae (pe liaS e (5 a3 (5 bl s ol (e alidis slacly o8 )
c«uds\o' & (d—ﬂ\',' e A N SRR LI PR PRI PRI PRI P

S e e

SLia) A sl A Akl e ) v v il oY

aiall e Ja Voo (A callid O sual) CadlS (a0 ylad Caaf -

(el () $UAS i 5 8 (el i Jstaall oy (51 54 )

(V1) sl 3508 Jsloe i 10 g (10) Litsel Shand 5o ot 0 o £ 5l o ol -

DAY dillas aaes g adiall (0 JS

ij\pwhiwdgd‘x\~~ ‘;\A)LL;LA&JA.'AT-D

(A) S35 Ansliall asall J slaa ¢y 511 Jilaall G sl 3 g jlaall 43 591 laa Jass s 0 )8 -1

uﬁsu.“‘gw_u.‘al,p:ss

SOP

120

Test: Polyphosphate
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1- Prepare a series of standard anhydrous Potassium dehydrogen phosphate (64)
solution [0.2, 0.4, 0.5, 1.0, 2.0, 4.0,6.0,8.0,9.0,10.0 ml] in Nesseler tubes.

2- Pour 100 ml of the sample in test tube

3- Add dist. H,0 up to 100 ml to each.

4- Add 1 drop of ph. Ph (8) to 100 ml of the sample.*

5-Add an additional 1 ml strong acid solution to sample and series tubes.

6- Boiling gently the sample for 90 minutes.

7- Adding dist. Water to maintain 50 ml sample.

8- Adding sodium hydroxide (67) 6N until a faint color to sample.

9- Adding dist water until 100 ml to all Nesseler tubes.

10- Compare and record the nearest color standard to that of the sample (B).

Note: Standard phosphate solution (64) 1 ml = 0.05 Mg P04 3*

sol(64/1)ml| 0.2 | 0.4 | 05 | 1.0 {2.0(4.0|6.0|8.0| 9.0 |10.0

mg P0,3* |0.01|0.02 (0.025/0.05|0.1/0.20.3|/0.4|/0.45|0.5

Calculation:
Phosphate B = mg (standard tube ) X 1000 / Mlsample)

= ME§ (standard tube ) X 10 ( mg/ L)

Polyphosphate =B —-A

Chemist. Mohamed W.A, sopP Standard Operating Procedures
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dagall laa g lasaa tLwald

A il e Bagad) sy audall culas DA ¢ Bagal) Al el oL
Quality control fauall «las -9
Accuracy chart (Schwart-chart) hsall & ) gods abaia -4/

Babial ) (Slal) aessll £Uid " 0.5 Mg PO, " (1£) LCS (omubill liws il Jslaa oa ) Jglad o3y —

A el el el J Aty a4

Bal A Phd) ¢ g
b Al alsiy uld die JS 2w " 0.5mg PO, " (1£) LCS (ol i gdl) Jslae Ja ) Julat a3y -

Lalatl) el Alalsay J sl ulaal ddUaal) (e asll L) 4l

Reagent Blank § W) caalsl) 4, ;a5 =¥/

- BAPS dadlica s ww\ Judasl) :L.\".ul s u.ﬂ‘ - ANS Ry M‘ slall 3—3)33 GJ)A! @lg -
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S bl Ldad 8 A daail) & dial) g dadl)y
eciliall (b dady (S aa §Wl) CREISY Jalad a3 -
Laboratory Fortified matrix (LFM) Jiad) dial! £l iay) Jalae daad =¥/

O aa 4,0 S (18) nll) i sdll Jglae e dia Vv g 35 aly Amdy JS o LIRS Saalg A

Adlaal b Alal) Al Jalady ddlaall dial) Julat ol . i) Jglaal)

(LFM sample result = sample result)
known LEM added concentration

% Recovery = X 100%

Chemist. Mohamed W.A, sopP Standard Operating Procedures

Duplicate sample s_siall 4dual) -£/9
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) A Lais Ao J guanll o) Siall Aal) qugbaly clial) g 7Y+ e JEN Loaad Julad ol
Relative percent difference (RPD)
(sample result = duplicate result)

D = : X 100%
(sample result + duplicate result)2

Quality Asurance sasall st -¥

T Bagall il e Jpuand) i ¢ il Agisa o GAaTl) JgSigl lisk

Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient

PP PRV R IVE SOP Laal) @l s )

Test No: 23

Test: Residual aluminum ion
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Chemist. Mohamed W.A, sopP Standard Operating Procedures
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Procedures:

1- Prepare a series of standard aluminum solution (68) [0.0,0.5,0.7,1.0, 2.0, 4.0,
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6.0,8.0,10.0, 15 ml] in Nesseler tubes.

2- Pour 25 ml of sample solution in a test tube.

3- Add 10 ml buffer solution (70) to all Nesseler and test tubes.
4- Add mls of H,S04N/50 (7) equal total alkalinity into sample solution.

5- Add 5 ml of working dye (71) to all Nesseler and test tubes.

6-Add 1 ml ascorbic acid (89) to all Nesseler and test tubes.

7- Dilute all nesseler and sample test tubes until 50 ml with dist. Water.
8- Allow sample to stand for 5 minute.

9- Adjust the wave length at 532 nm, and read the absorbance of all test tubes at

district wave length.

Note:

Standard aluminum solution (68) 1 ml=0.005 mg Al3*

sol68)ml| 0.0 | 05 | 0.7 | 10 | 20 | 40 | 6.0 | 8.0 |10.0| 15.0

ppm AI® | 0.00| 0.05 007 0.1 |0.2| 04 | 0.6 | 0.8 |1.00| 15.0

Chemist. Mohamed W.A, SOoP Standard Operating Procedures

: A il & ghd
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

Colorimetric Method

Procedures:
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1- Prepare a series of standard alum (72) solution [1.0,2.0,3.0, 4.0, 5.0, 6.0,7.0,8.0
9.0 and 10 ml] with 25 ml dist. Water in Nesseler tubes.

2-Pour 50 ml of the sample in measuring flask 250 ml.

3- Add 1 ml of alizarin red S (VY) solution to all sample and Nesseler tubes.

4- Boil the sample for 2 minutes.

5- Add sodium bicarbonate (V¢) solution to the sample, drop by drop until a purple

Color obtained.

6- Add excess 0.5 ml sodium bicarbonate (74) to sample and Nesseler tubes.

7- Boil the sample for 2 minutes..

8- Cool and make up 50 ml of the sample with dist. Water.

9- Add 1 ml of acetic acid (Vo) to all sample and Nesseler tubes.

10- Dilute Nesseler tubes until 50 ml with dist. water with will mixing.

11- After 1 minute, Compare and record the nearest color standard

Note: Standard aluminum solution (72) (1ml = 0.01 mg Al.O3)
sol(72)ml 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 | 10.0
mg Al;O3 0.00 0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09 0.1
Calculation:
aluminum OXide = ME (standard tube ) x 1000 / ml (sample)
= Mg (standard tube ) X 20 (mg /L )

e Ay taaa, Al

SOP
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Chemist. Mohamed W.A, sopP Standard Operating Procedures
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Quality control asall o jlas -

Accuracy chart (Schwart-chart) hawall & ) gadd Jabia 23 /9
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) l) At e 2aal aalgl) el Aignd bl ) ClsSl) ppang shal) slall A slya) Al -

R 1 M. DY CJ VRS ™ S v N SV G YOS VN | S PR | Y PO PN
eclinll (b dads I e § W) CRAISY Julad aly -
Laboratory Fortified matrix (LFM) Jiidl ddall gla siud) Jalea dgud =¥/

Cra adany s 0 S (VA) (sl o i sl Jslae (pa Jia V0 g 35 Ay dmds S (e LIRS By Al

Ablaal e Dbl Aial (et Abliaal) Liall (lad o . el Jglaal

(LEM sample result — sample result)
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Relative percent difference (RPD)
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(sample result = duplicate result)
RPD = . X 100%
(sample result + duplicate result)/2

Quality Asurance 53l asl -

T Bagall il e Jpuand) i ¢ il Agisa o 3Aadl) JgSignl lisk

Quality control parameter Value

Low detection limit

Standard deviation

Standard error

Relative Precision

Relative accuracy

Bias

Trueness

Recovery percent

correlation coefficient

Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 24

Carbon dioxide
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Procedures:

1- Pour 50 ml of the sample in measuring flask 250 ml.
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2- Add 6 drops of ph ph (8) to the sample.
3- Titrate sample solution against sodium hydroxide (77) N/44 until the pink color

appear.
Calculation:
Carbon dioxide = ml (sodium hydroxide N/44) X 1000 / ml (sample)
(mg /L)
1Ay jaill &) ghad
de Vo s le Gose Aaiall wdaor g )
diaall (A) (il J i Jslane (pe La A il -
sl Ol Jsels (Sin N/44 (VYY) e sall S g jam ddaul 0 adal) Jglae e -V
Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 25

Test: Poisonous: "Elementary Test"
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didna (ulad adad -V A
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Procedures:

1- Pour 50 ml of sample solution in 3 measuring flask 250 ml.
2- Add 4 ml of Hcl 1:1 (37) to each flask.

3- Put 3 pieces of pure cupper (78) metals in each flask.

4- Warm until boiling for 15 minutes.

5- Record the color of sample solution.

Greenish black: bismus Bi, or arsenic As
Dark brown : antimony Sb, or strontium Sr
Brittle mirror : Silver Ag , mercury Hg

Differential Test:
1-Put the precipitate in test tube.

2-Warm gently to 40°C.
Greenish black
AS, will sublimate on upper wall of test tube
Bi, will non- sublimate.
Dark brown
Sb will sublimate on upper wall of test tube
Sr, will non- sublimate.
Brittle mirror
Hg, will sublimate on upper wall of test tube

Ag, will non- sublimate.

A Al 2 e SOP L) ksl s )
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Test No: 26
Test: Hetero — Trophic plate Count

(HPC)
belua) =Y g
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Procedures:

1- Thoroughly mix sample solution.

2- Pour 1.0 ml of the sample in a Petri dish.

3- Pour 10 ml of agar (79) liquefied media in a Petri dish with sample.
4- Let plate solidifying for 10 minutes.

5- Place with convert dish in an incubator at 37 °C for 24 hours.

6- Count all colies within the plate.
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PR
Procedures:

1- Pour 2.0-1.8 ml M.endo (80) media to a sorbet filter paper "0.45um" on millipore
Petri dish.

3- with sterilize forceps ,put a clean Millipore filter "47mm" upon manifold filter
system.

4- Put a tightly funnel on the Millipore filter.

5- Pour 100 ml of sample upon Millipore filter media.

6- Turn vacuum system with open the valve of drain sample.

7- Put filter media in Petri dish by sterilize forceps.

8- After 10 minute invert the Petri dish in incubator with 37 °C for 24 hour.

9- Record only, the green metallic shay coliform group.

Calculation:

Total coliform group = Total count x 100 / ml. sample

Chemist. Mohamed W.A, SOoP Standard Operating Procedures
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Chemist. Mohamed W.A, SOoP Standard Operating Procedures
Ay ) AN
Procedures:

1-Throughly mix. All the sample.

2- Pipette the sample into tubes of Lauryl tryptose broth media (83) according to
previous table.

3-Incubate all test tubes at 37 °C for 24, 48hours.

4 - Count and matching the positive and negative tubes with the tables 9221.1V of
MPN index in standard methods.

14 aal & ghad
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9-52 MICROBICLOGICAL EXAMINATION (9000)

TapLe 9221:11. MPN INDEX AND 95% CONFIDENCE LiMITS FOR VARIOUS Tasie 9221 I, MPN INDEX AND 95% CONFIDENCE LIMITS FoR Various
COMBINATIONS OF PosITIVE aND NEGATIVE REsuLTs WHEN FIve 20-ML ComeiNaTIONS OF PosITIVE AND NEGATIVE REsuLTs WieN Ten 10-ML
PorTiONS ARE USED PorTioNs ARE USED

95% Confidence 95% Confidence
No. of Tubes Limits No. of Tubes Limits
Giving Positive MEN {Approximale) Giving Positive MPN (Approximate)
Reaction Out of Index/ —_—_— Reaction Qut of Index/ _—
5 of 20 mL Each 100 mL Lower Upper 10 of 10 il Fach 100 mL Lower Upper
0 <11 0 30 G <11 0 30
1 1.1 0.05 63 | 1.1 0.03 59
2 26 0.3 9.6 2 22 0.26 8.1
3 4.6 0.8 147 3 36 0.69 106
4 8.0 17 204 4 3.l 1.3 134
5 >80 40 Infinite 5 6.9 21 08
0 9.2 31 1.1
7 120 43 11
8 16.1 59 6.8
9 230 8.1 595
10 >23.0 135 lofinite

TasLE 9221.1V. MPN Inpex anp 95% ConrDENCE Limits FoR Various CoMBINATIONS OF Posimive ResuLts WeEN Fivie Tuses ARE USED PER
Dnumion (10 ML, 1.0 ML, 0.1 ML)

95% Confidence Limits 95% Confidence Limits
Combination MPN Index/ Combination MPN Index/ v
of Positives 100 mL Lower Upper of Positives 100 mL Lower Upper
4-2-0 22 90 56
0-0-0 <2 — — 4-2-1 26 12 65
0-0-1 2 1.0 10 430 27 12 67
0-1-0 2 10 10 4-3-1 33 15 7
0-2-0 4 10 13 4-4-0 34 16 80
5-0-0 23 9.0 86
1-0-0 2 1.0 L1 3-0-1 30 10 110
1-0-1 4 10 15 502 40 20 140
1-1-0 4 LG 15 5-10 30 10 120
1-1-1 6 0 18 5-1-1 50 20 150
1-2-0 6 20 18 5-1-2 50 30 180
200 4 L0 17 520 50 20 170
2:0-1 7 20 20 521 70 30 210
210 7 20 21 5-2-2 20 40 250
2-1-1 9 30 24 5340 80 30 250
220 9 3.0 25 5-3-1 110 40 300
230 12 50 29 5-32 140 60 360
3-0-0 8 30 24 533 170 80 410
3-0-1 [} 40 2 54-0 130 50 39
3-1-0 11 40 19 5-4-1 170 70 480
311 14 6.0 35 5-4-2 20 100 580
320 14 6.0 35 5-4-3 280 120 690
3-2-1 17 70 40 5-4-4 350 160 820
5-50 240 100 940
4-0:0 13 30 38 5-5-1 300 100 1300
4-0- 17 70 45 5-5-2 500 200 2000
4-10 ' 17 70 46 5-53 900 300 2900
4-1-1 21 9.0 55 5-5-4 1600 600 5300
4-1-2 2% 12 63 5-5-5 >1600 — —
Chemist. Mohamed W.A, sopP Standard Operating Procedures
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PR
Procedures:

1-Throughly mix all the sample.

2- Pipette 1 ml of the sample into 5 small tubes of dill. Machonky (85) and 5 ml
into one large tube of conc. Machonky (84).

3-Incubate all test tubes at 37 °C for 24 hours.

4 - Count and matching the positive and negative tubes with the tables of MPN /
100 ml.
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Test No : 31

Test : Calcium balance
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Porcedures:
(A) Marble Method
1- Pour 50ml of sample solution in the measuring flask 250 ml .
2- Measure the pH and alkalinity of the sample.
3-Put a clean piece of marble in a measuring flask 250 ml.
4-Stoper the flask and standing it for 24 hours.
5-Measure both the pH and total alkalinity of the sample.
-ve pH and total alkalinity aggressive of water

+ve pH and total alkalinity scaling of water
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(B) Langelier saturated Index
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(L.1.)

Porcedures:

1- Calculate total alkalinity and the concentration of Ca?* as CaCOs.

2- Using the langelier tables 1&2 to predict the constant numerical numbers A & B
corresponding with water temperature and total dissolved solid respectively.

3- Applied the previous records on langelier equation as follow:

pHs = A + B —log (Ca*?) —log (alkalinity)

L.l. = pH — pH;
-ve L.l aggressive of water
+ve L.l scaling of water
oY Jda 1 48 5k (@)

. :\'.'J%ﬂ‘ &ﬁbhi
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Leud 513
, slall il IS il Jla i s ouel) G e J sl jdail Alslaa L3 A8LA Al = se -V
pHs = A + B —log (Ca*?) —log (alkalinity)
L.I. = pH — pHs
oy ApuallS ol L.l 3 (+) o3l )
Claall ST ola L.l. (8 () =8l
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Constant A as a function of water temperature

Water Temperature, °C A
0 2.60
4 2.50
8 2.40
12 2.30
16 2.20
20 2.10

Langelier Table NO: 2

Constant Bas function of total dissolved solids

total dissolved solids, mg/L B

0 9.70

100 9.77

200 9.83

400 9.86

800 9.89

1,000 9.90

S A e Al SOP Ll el s sa)
Table NO: 3

Logarithms of calcium ion and
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alkalinity concentration

Ca*? or Alkalinity,mg/L as CaCO3 Log
10 1.00
20 1.30
30 1.48
40 1.60
50 1.70
60 1.78
70 1.84
80 1.90
90 1.95
100 2.00

200 2.30
300 2.48
400 2.60
500 2.70
600 2.78
700 2.84
800 2.90
900 2.95
1,000 3.00
Chemist. Mohamed W.A, SoP Standard Operating Procedures
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Test No: 1

Strength of chlorine solution

HOCI + Kl ------- — KCl +10 "3 + H+
12Na;S5:03 + 2103 + 12H+ ------- — 2I- + 6 $,0%* ¢ + 6H.0
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Procedures:
1- Pour 50 ml of chlorine solution in measuring flask 250 ml with 1 ml conc hydrolic
acid
2- Add few crystal of potassium iodide (46).

3- Titrate sample against sodium thiosulphate (47) N/40 until the pale yellow color
appear.

4- Add few drops of starch (48) solution to the sample.

5- Continue the titration with sodium thiosulphate (47) N/40 until the color change
from reddish to colorless.

Calculation:

Strength =mlxN (thiosulphate solu.) X 35.45/ ml (chlorine solu.) (gm / L)
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Test No: 2

Strength of chlorine powder
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Procedures:

1- Weight 100 gm of bleach powder.

2- Dissolved the weight bleach powder into 1000 ml dist. Water.

3- Pour 50 ml of chlorine sample solution in measuring flask 250 ml.

4- Add few crystal of potassium iodide (46) and1 ml conc hydrolic acid.

5-Titrate sample against sodium thiosulphate (88) 0.1N to pale yellow color.

6-Add few drops of starch (48) solution to the sample.

7-Continue the titration with sodium thiosulphate (88) 0.1N until the color change from
reddish to colorless.

Calculation:
Strength = ml (thiosulphate solu.) x 35.45 / 100 x ml (chlorine solu.) (mg/L)
Chlorine powder % = strength x 100 / weight of powder
1Ayl &l ghd
BT NIITTNISIYCS PRNCST BY
e cla il 848l 45 ) gl 3l -y
Ja Y0 sobe (st S e el padla do ) (4l e da 0 ol Y
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L a1 sl Ol st 0.1 (AA) o3 small s S iy o sibaal) Jual 5 -V
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Neniorine sor. = 17 x 0.1 /10 = 0.17

Strength cjorine sor. = 0-17 X 35.45 = 6.0265 gm/L
10 gm ' Chlorine powder' = 6.0265 gm cl”
Chlorine Percent. % = 6.0265 x 100 / 10 =60.3%

Chemist. Mohamed W.A, sopP Standard Operating Procedures
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Test No: 3
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Chemist. Mohamed W.A, SoP Standard Operating Procedures
Test No: 4

Break point& chlorine demand
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"Chlorine demand is an ability to keep adequate chlorine dose in pipe line network

consumers."
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Chemist. Mohamed W.A, sopP Standard Operating Procedures

PRI

Procedures:

1- Fill 10 dark glass bottles with 1000 ml of raw water to each.

2- Add a sequence progressive dose of chlorine solution (86) (1,2, 3, 4, -----
9, 10 ppm) with well mixing to each.

3- Put the glass bottles in dark place for 30 minutes with tightly stopper.

4- Pour 0.5ml buffer solution (2) and 0.5mI DPD (3) solution in tube cell with 10ml of
each glass bottle in a comparator tube.

5- Read and record the free chlorine residual with comparator disc.

6- Repeat the last three steps to each glass bottles.

7- Draw a correlated diagram between the chlorine doses in x- axis and the
free chlorine residual in y- axis.
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Strengthchlorine sol = 00475 X 3545 = 1.683875 gm / L

1 ml =0.001683875 gm = 1.684 mg

0.6ml =1ppmcl” 1.2ml =2ppmcl”
1.8ml =3 ppmcl” 24 ml =4 ppmcl”
3.0ml =5ppmcl” 3.6ml =6ppmcl”
42ml =7 ppmcl” 4.6ml =8 ppmcl”
54ml =9 ppmcl” 6.0 ml =10 ppm cl
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Test No: 5

Test: Jar Test
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Procedures:

1- Fill 6 flocculate beakers with 1000 ml of raw water.
2- Add the proper dose of chlorine solution (86) with well mixing to each.
3- Add a sequence dose of alum (87) 1% solution with a different ppm.

4- Stirring with rotation speed to about 120-160 rpm for 2 minutes.

5- Reduce the rotation speed to about 20 rpm for 18 minutes.

6- Wait 30 minutes without stirring

7- Record and choice the proper coagulant dose according to : Algae count —
pH — turbidity — size of floc — rate of precipitate
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AN ) Gl ) ddl ) @liaY) 0 e A8l Gy dglee Gaaad ¢ RS0 0 dolee 6l
O Al i (585 A ABal) el aalud UL AheS A8 ) AS ja d8la (e Lpany Jady 2300
@ O " SaSaal zoall s (S souedl 73l 7 el o sy (Sl dan sz Sieall 408l sl
s il (o () o€ 31 gl g AR A0 il ilaladanal 5 Slall Jas gl 8 Saelinn 5y ol el

e i Al BE AN Jiagg AdgSiall Al i dgeS GaBlE B gz al)l Al Giud qudy
Q)5 Asdd) 88 Calay UM Aot | Cuuw il Giad JAIB ¢ Audl) Gaaig (3N eadl O cladal) ABUS 8 Lag
Al iy clasall BdLA) S pil) a3 o qaag AT 3 lally Bl 2 guia oY) 8 5L ae 3 hall ol B S
CaJ9 g oAl cibalh B gh a4 ) asabiatll ga (I 35 G value Saai! dallaal) sbaall daphal dilara

A oAl ey cldaaal) cilalks B g8 ae Jarally i jlad) 4y et (G O g LaS Lgd dpaalilal) Sl

Chemist. Mohamed W.A, SopP Standard Operating Procedures
Ao Al @ gl 1 Ll
Nl ) g el gz Sl Aallal | apery A eI A2l L5 B (i o )
"ol sl " = el Asallal Py Mwatt” A eI 3 a8l Canal 1Y
Pp = liamper) . V (volt)
Vp gz el dihic aaa Cusal Y
"ehadll 5wl = 3l G value g obeill Jaze ol -
G=[Pp/puVp]¥
"ohall 5l @il el P el o jad Ay eS8 a8l a0

Pjar = PP . Vjar/VP
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&/ o Vijar "slal) ol o smal) el il el (3 Akl e judl Caal 1
Piar=Cd.Ajr.p.Val2
"997 kg/m3" Al =p « "0.01125" <LOE (hyydalue = Ajr ¢ " 0.56 " Asilg ) dailaal) eili = Cy
ne Lol adl z 3" rpm < ladl G3E il sae W Y
FPMjar = V jar (misec) X 60 / 2 X 3.14 X 0.075 = V jar (m/min) / 0.2355

i Je G value tjhﬁd\ Jare Jalauly rpm Sl Q3 Gl e Glea (S A

bl & oluall  Jadiay rpm Gl ladl Q38 ldd dae (e

s Mg deaa il SOP L) bl s )
& bl Jama (b Lale i jaday )l o ¢ 5508 ¢ Gy FaY o 1y puali s Ko Cilaall E0G -

plsf gl by e a¥,ye0 Jsh avs Y el il @).J\ z el B )lw <l 13d 300 S1 G value

9l jladl 4y a3 DM rpm Adsall & clalll jlade s CSall (e ) camal (YafY = aaall)

Jall

G=[P/pV]*
Pp=G%.U.Vp
Pr = (300) 2 x 0.00088 x 43 =3406  watt.
Gl YEe0 = A AT = Laallall 5 508 el A, A7 Lgtiad G an 5 7 el dallal Ll 505 b,
Ge =G

[P/ Ve 1= [Pjar/ WV jar ]V
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PP/VP = Pjar/Vjar

Pjar = 3406 x 0.006 /43 =0.4752

P=Cd.Ajar-p°V3jar/2
Pjar = 0.56 X 12 x (0.075 x 0.025) x 997 x Vsjar 2

V3 =0.141 Vjar = 0.52 m/sec = 31.2 m/min

rpmjar = 25.38 /2 x 3.14 x 0.075 = 25.38/0.2355 = 133

Detention time " jar" =V /Q =43 x 3600 x 4 / 2400 x 3 = 86 sec

Chemist. Mohamed W.A, SopP Standard Operating Procedures

Jazy 4y alall pa af v o5k (55 para VY g ldi g o VT Capaiill dilaie e (IS 13) ¢ abad) JU 8 -
& bl Jaze ol dsalls /el Ale 10 iad o 5eS il 40a5 28Uy cilyalks Gry ) Capail) dilaiag

Sl ladl 4 jas 3lal rpm dadal) 8 lalll jlasa g (3 el S e 55 G value
Jall

V, =3.14 X 64 x 3.3 = 663.168 m°
Po= I (ampen - V oy = 4 X 0.065 x 380 = 98.8 watt
G=[P/uV]¥?
G =[98.8/0.00088 x 663.168 ]*> =13 S
Go =G
Pe/Ve= Piar! Vi
P = 98.8 x0.006 /663.168 = 0.00089

P = Cd . Ajar. p .Vsjarlz
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Pjar = 0.56 X 12 X (0.075 x 0.025) X 997 X V35 /2
v3jor = 0.00089 / 3.14055 = 0.2834 x 10
Vja = 0.066 m/sec
= 3.18 m/min
rpmijar = 3.18/0.2355 = 17
Detention time " jar " =V / Q = 663.168 x 3600 x 4 / 2400 x 3

=1326.336 sec =22.11 min

A Ay 2aaa Al SOP Ll ll) el s o)

dagall & oAl o de yuy ¢ a0 pliig)g &Y x aTHY abal @iy mpudl zall sl -
ki iy ¢ sl e 600 & 400 ST s G value g bl Jaxe of e 133 180& 140 rpm
O%Adﬂeﬂ\cﬂ\gjuwﬁbﬁﬂw\}aﬁmDJM\)LSV/Y Mcﬂ\wum

Jall
G=[P/uVv]¥# Pp=G%.U.Vp
Pr = (600)2 x 0.00088 x 48 = 15206.4  watt.
o) V= 3 aY = ¥/Y X ¥ =l s
P=Cyq.Ap.p.V3 /2
Te /ida ¥ ox dadall 8 clalll aae = wiyanags g de vV
v =180 x 2 x3.14 x1.0/ 60 = 18.84 m/sec
15206.4 watt = 0.25 X 6 X Ywigtn X 1.0 m x 997 x (18.84)3/2

Ywidth = 0.0573 m
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180 rpm  :A88al) Al axe ¢ aw o,V ipaall ¢ awdeepdehll ¢ T Ghilae
G=[P/uV]¥ Pe=G%. 1. Vs
Pr = (400) 2 x 0.00088 x 48 = 6758.4  watt.
P=Cdq.Ap.p.Vv3, /2
v =140 x 2 x3.14 x1.0/ 60 = 14.7 m/sec
6758.4 watt = 0.25 X 3 X Yuwictn X 1.0 M x 997 x (14.7)3/2
Vgt = 0.046 M
140 rpm 4884l Al dae ¢ aw g1 paall ¢ awd e s dehll o Y Gl e

Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 8
Q\igﬂ&j.uﬂ\ Jara Glaa
Lamella 4Lital) ) 1Y)

G value z 3 g s Jazal 224 S Gl ¢ ghalia WO <_=,J\ Lamella 4Ll C\}N\ B pnelly -
OsSe ey L AsY) ABhialy G 100 — 80 5T (e gl sid ¢ Aiaia UK g slasil) Jane (g2 aling g
AZIEY dikially G20 —10 57 Jamall () 5S5 ¢ Al dBhially G 60 — 40 s g bl Jasa

¢ dilaia S Culil) (i) rpm dpball de ) 8 <ol Jaeel 3paaill Jerally Jeal) by -
de pull Gl gae danT dayy Al J UGl Ae ) a8 Jaead a5 Gl plad) 3y a3 o) Y
G gliall (gaall 138 G e FPM 32230 Ao o el Sl @ lad (5 5a0 ¢ Adhaie JSI rpm Adasll
Al sl e il Lia 55

Al Y <l ghadl) 1Ll

é}ﬂbm dﬁ L:'\<A“ E‘);ﬁ L.hn\i _\
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.G value g Jlus Jaze 2l 5 aadY Ay dilaie JSI Pp capliil] 4 (e ¥
.G value g s Jana ol 5 oY il jlaldl 4y oy GO shliall Pjar cadil) 48U aval ¥

Sl A et S hliadl G value

g ol Jaee by ol Gule — i) Gaall 13 G e FPM 3333 Ao ju Gual Ay -0

JTPM IS g Gl et 1 (e Aasadly ool 4o 5 Lulia ()5S ¢ Adhie JS) - G value

PP PR WWEY SOP L) bl s )
Aadat Ui LG
as / Ta ol fev Wi Lamella ALl 1Y) zisad Glg e daaa 3 Sell Jaee

Ples Sl ey rpm el il il sae ol Yo 1YY 2 dilaiall

Jall

G=[P/pV]¥”
P=G>.u.V
il = jar ) Aalladl) Adias = P
Gp = Gjar
[Pe/uVe]"= [Piar/ 1 Viar ]2

Pjar=Pp.Vijar/ Vp

P=Cuq.Ap.p.V3, 2
Pjar = 0.56 x 12 X (0.075 x 0.025) X 997 X V3jar /2
((SsY Adlaid))
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[G 100] g el Jina (oucibi
Pp max. = 100 X100 x 0.00088 x 138 =1214.383 watt
P jarmax) = 1214.383 x 0.006 / 138 = 0.0528 watt
Pjar = 0.56 X 12 X (0.075 x 0.025) X 997 X V3o /2
V2 jar(max) = 0.0528/ 3.14055 = 0.0168
Vjarmax) = 0.256 m/sec = 15.36 m/min

FPM jar(max) = 15.36 / 0.2355 = 70

Chemist. Mohamed W.A, SopP Standard Operating Procedures

[G 80] g Jara (Al

Ppmin =80 X 80 x 0.00088 x 138 = 777.239 watt
Pjar(min) =777.239 x 0.006 / 138 =0.0338 watt

Pjar = 0.56 X 12 X (0.075 x 0.025) X 997 X V35 /2

V2 jar(miny = 0.0338 / 3.14055 = 0.0108
Vjarminy = 0.223 m/sec = 13.38 m/min

FPM jar(min) = 15.36 / 0.2355 ~ 60
60 — 70 rpm  :Omba g9 s <l lad) Ay e A Y1 Alda yall CLDIE Cldl dae
Detention time " jar " =V / Q = 138 x 24 x 3600 x 8 / 400,000
=238.5sec = 4min
(Al ddlaiall )
[G 60] gt Jara (pucil
P p max.= 60 x60x 0.00088 x 286 =906.048 watt
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P jar(max) = 906.048 x 0.006 / 286 = 0.019008 watt

Pjar = 0.56 X 12 x (0.075 X 0.025) X 997 X V34 /2
V3 armax) = 0.01901/ 3.14055 = 0.00605
Vjar(max) = 0.183 m/sec = 10.98 m/min

FPM jarmax) = 15.36 / 0.2355 =~ 50

A Ay 2 Al SOP Ll ll) el s o)

[G 40] g Jara (A

Pp min = 40 x40 x 0.00088 x 286 = 402.688 watt

P jar(min) = 402.688 x 0.006 / 286 = 0.00845 watt

Pjar = 0.56 X 12 X (0.075 X 0.025) X 997 X V3 jo /2

V3 jarmin) = 0.00845 / 3.14055 = 0.0027

Vjarmin) = 0.14 m/sec = 8.4 m/min

FPM jar(miny = 15.36 / 0.2355 =~ 40

40 — 50 rpm  smba gl S i lad) Ay jady 450N Ada jal) CiME Cildl axe
Detention time " jar " =V / Q = 286 x 24 x 3600 x 8 / 400,000
=494.21sec = 8.24 min
(4G Adhial) )

[G 20] £ wsd Jina (ucil
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Pp max.= 20 x20 x 0.00088 x 627 =220.704 watt
Pjar(max,) =220.704 x 0.006 /627 =0.002112

P jar = 0.56 X 12 X (0.075 X 0.025) X 997 X V° jo, /2

V3 jarmax) = 0.002112/ 3.14055 = 0.673 x 1073
Vjarmax) = 0.0876 m/sec = 5.256 m/min

FPM jar(max) = 5.256 / 0.2355 = 22

Chemist. Mohamed W.A, sopP Standard Operating Procedures

[G 10] g b Jara (A

Ppmin.= 10 x10 x 0.00088 x 627 = 55.176 watt
P jar(min) = 55.176 x 0.006 / 627 = 0.000528 watt
Pjar = 0.56 X 12 X (0.075 X 0.025) X 997 X V3o /2
V3 jar(miny = 0.000528 / 3.14055 = 0.168 x 1073
Vjar(miny = 0.056 m/sec = 3.36 m/min
rpM jar(min) = 3.36 / 0.2355 ~ 16

16 — 22 rpm  :Csmba g gh il jladl 4y oy ABIEY Ada yall LI Cldl dac
Detention time " jar " =V / Q = 627 x 24 x 3600 x 8 / 400,000
=1083.5sec = 18 min
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B Mg e, Al SoP Al ) sl o)
Test No: 9
Gl g pally £ jbedill Jira Gl
naladit ) sl
Yal¥sf zoall 3 ly dalue cil€ 138 /Yoo Gl Janadk@l o) a3l <l jlall (595 -
ac B VY (e (oS dihia JS el e ) sliall @5 ol lall ge o) Bas s nagh gl

ol 5 s il Sihiey G value gobadl Jame Cuaal 2,0 gl )5 ants Liase s oY sk
§nlil)l Sl Jaladall ddaal oo <l jladl Ay jaty QAN Gl e a8 aa ey S (e )

Plan view (horizontal flow)

Q=600 m?/h=0.17 m®¥/s

hf=AH=1m
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v=p X g=997 X 9.8 =9770.6 at 23%
hi= AH= Im
P=Qyhr
P=0.17x997 x 9.8 x 1= 1661 kg.m/s
G=[P/pV]¥*
u=28.8x10* Kg/m.s
G =[1661/8.8x 10%x 12.4 ]2 =390 S = 160 rpm
Detention time:

triash =V /Q =12.4x3600/600 =745

Chemist. Mohamed W.A, sopP Standard Operating Procedures

(@) 230 &l ks syaiil) Aihia)

Area of a Baffle (Ap) =0.3mx 7m =2.1 m?
V=0Qmist/Am2=300/2.1x3600=0.04 m/s
V2=0.04x0.04=16x103
hs=v?/29=16x10%2x9.8=8.16 x 107
total hy =12 x 8.16 x 10° =9.8 x 10 “m
Yy=pxg=997x9.8=9770.6
P=Qyh;
P=0.083x 9770.6 x 9.8 x 10°* =0.794740604
G=[P/uV]¥*

G =[0.794740604 / 8.8 x 10°* x 7.4]*2
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=11S1t=18rpm
Volume of baffles =12x 0.3 x 7 x 3.5=88.2 m?
Detention time:
tsiow = VX60/Q
=7.4x12x60/300

=17.76 min.

cs Sl B RN Blua AS i (e abe il 1 (Alaasll el 3 ggaa Jand) 128 -

B Mg e, Al SOP Ll ll) el s o)
Test No: 10
dadd) gl B8 Ll
selal Yl
e e Ll 81 ) Jiayg Aipsiall L) Gaxi duaS el B gl Al Cina cuady -
Ldd) BB caluay SN el ol Gins Ja5 ¢ Ll diriy @lsdl G Gladall ABUS U85 Las
cphall Al agiiagl) B Bal aa bl slia Bl i
chhal g Slgugl gially il giay Sdas g N gl glel andiy -
568 (SilGal) mhal) W Lgial) dbe Jef i Ao aladiab ¢ Al dagl (B Saaliing e
Aagil) Laglia ol g . il gie cilalhs aladiol Al ool b dudyy 4l clalshial
ALl Jaly cliadal) Ao o8 Ade gl o) JaY) ¢ Aulall ABSIL 0pdd ) oluall giag adal) Bdl
gl arlats by ¢ Asped) Aalidal) cilidal) Ja0a5 LS L Auilal)

Eu o ARl Zhal) cililesy —
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LaS Lddles Ciai ) b@ht@&hw@\dﬁl@ac@w\M§uﬁﬁw
comelll Al ety dgldl Al Bllee on cladall BT ‘f zal Bl

Gadi BUS Lgial) Aadl) G AaaS (aBli Yz ahlas IS ) gak el BBl cinda ol Ly

cuwdll  da Jam - Al Gn clavall A8 & -
ALal) B Sl k) sl Al agaiasl) Bl —o Lhl) ol Bl iy —¢

Aatial) bl ASa APT O S Glea ok ge LAl S lws g

el all O3l [ agiasl) paiad Al oisl = ALdl el Ll AP 3 Jalaa

-

asdd)
et = ﬁ'l'l'l/ﬁ\"\,ﬂ/\\' =
Chemist. Mohamed W.A, sopP Standard Operating Procedures
P — assiasll a2 Y7,8A
i) Al LS ——— Jeills Adal asiiaghl) — Wbl Adal) agaiasl)

¢ ASlgiu
8> YLAAY [ il Asa) agiagh) — bl Adal) agiagl) X aa 117 = dSlgia pall dudl) duas
e t) [ Jaill Rl agiiagl) = il Al agiesl) = ASlgiaa il Audl) duas
e Rl A [ Ve X g Al ikl Bl DS = % Al 8 d

Voo X il Adal) agaiagl) - Ll el ogiiagly)

e -

(+ef)) x dejal

211



% dodd) 38 dud - Vor o= O a ) AuA Jysad A

vee t) Xkﬂ\l\~~ X(M\eé@\e&ﬁig\-dﬂlew\eyﬂy‘)]-\~~ =

i) B luald) paiil) 48, b 1Ll

dasall 5385l dnid) deja e -

Sl sl o ssie ) - 3 plally A o sria V) = gl olaay A asiagl) OJg camnl — ¥
ol LS % Apdl) 18 dunsi caaal ¥

Y X g n il dea [V e Xy Jalh AR agiagl) - kil Al agiiesly)

% dadd) a8 dpi - Vv = 0% cani Al et A Gl —

s Mg deaa il SOP L) bl s )
dddat At (NG
assiasl) OIS MM Lage [ Ta e ui s Wyl 5%l ol (e daS Gl ol A 1) Jla
LS 9 i cnl L0.11 ppm k) obial sl agiasfly  0.01 ppm Juil) slaal Aiial)
¢ Ta [ ax Yo daaall Ll dojn b Lale ¢ A S
A2 £0 ey SFTAX YO X 00, gl ASIgiinal) Audl) daS -
Ohéo.. =

Talan ) = 0 = 0 Adal) agiagiy) -

% Vo= af) X Yo [Vau X, P URA IR A
% A =V - Vv =0 e A Bt A

th°~=~,\ X €0 M\ﬁlﬁ:\,ﬁs
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slaal Afal aguiagi) OIS 1AE . [ 140 Lapad §al) oluall (ha dnaS Guanad olaa ddaaa ¥ Jlia
¢ Apdl) Bl L sl 10.16 ppm Lkl obal Alal agieslly - “agiie 7 U.D il

¢ lgain Voo A0 AN (e ol jra o Lale"afaa Y 04l Ao jn aa dullal) ddlsil)

Tafax T = e = 0 Rball agaiag) -

% 10,%Y = i f) X Yo [ Ve X VT Ta aave Ak dejad LAY B A
% AE,F4 =100 - Voo =04 Caxi A Jysad A
Oh 1,968 =Vava,enn [YEX YO XY, X A0 Lags ASiginnal) Audd) das - ¥

Ob TA4AE =F1ax 1,866 Lgiu ASigiual) Audl) 4pas

GhYed,Yeo Y = 107 X 144,A¢ rdadl) 2818 duas
Lisas lgaia V9, EVY,00TA = Voo X Ye4,Y60.Y¢ rdallal) dalest) — v
Chemist. Mohamed W.A, sopP Standard Operating Procedures

Test No: 11
g ol Cilalla § 538 waal G jlas
slaal) e gt Auadial)

4 ALl @l ghd 1Yl
Ml s el 7 5all 5 5l aas ol
o/"a aliaal) Al 35 jSall (583 Jana camaa Y
o/"a 8 Sall Jpend ol 5 Jaend il pe (383301 Jan sl =Y
"kl g o el 2 el dilaiey" Sliall Jreadll — Jaend ol — Jaend Y ESall (e ) Gl -8
:rpm Agdall 8 lall) aaal ddlida Gle jon Gl jlall 4 jad o) aliad -0
a7 3all Maline Jpeai Jpend ol g sl Sl (e jae (E) - Yor YA YT B Y V)
(bl z el Maline daend et ol 5 aall” ESAN ey ae (T SYALYT Y E LYY YL ANV E Y DY)

daball aaed) = _&0id) asrie o1 — 5 Sl Al ol jlall (o jlad il JuzadY rpm 2aa -1
: : P J D o p
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L rpm duady Pl jlall D8 5 508 Caval Y

Pjar= 3.14055 . V3

v =0.00393 . rpm
"okl 5 o sl il el 2 3" G value g bl Jare casal A

G=[Pjar/ UV jar ]2
"l 5 e pmal) 7 el Adanally o el dsallal Py A 5eSH) 5080l -4

Pp=Pjar. Vp/0.006

Maliaad) Jaenill — et S0l — et oadY " Adasally & all liallal P Ay 5eSU 3080 Cavad )

Ul e Composite sample 4& yay 2l jall dacaldll 3 Sall olsal) aend =)

deluye
A )Y ) Jsead DA ale Hlae o il jlall &y a3 5 a3 -
kel @&&h)ﬁ.ﬁwcﬂ\ &LL_LALB‘)JEH._\“AS-V
PP P EVEC e KVEY soP L) et s )

(oSl JUia 1 LG
U oy Jranill Ala (8 lsalks day () 2 ¢ o/ TaT T v iy sl 5 Se Cilaall SO0 -
il s ) el dsalla 3508 aaadl @l lall et cyal 5 Sall daeatd Ao Al B el
rpm Aasall /44 Y VeYYeY v apull ppm 48800 /280 YA« €0 Y10 o il ol CilS g ¢ 4 yial)
Jelex Yo de o pe i e 012 ¢ 0.14 ¢ 0.11 ppm hie assiall S5, (il
ELY med) 75l d3his aans ¢ 0.08 ppm Sl ebiall il asie V)5S 5 oS 13
reblan JS Guual | TaTo Y,AA el 2 sl dadaia

eaad ol = aead ol = Aol A el aoped) 7o) ddhia ESA e -)

Aady i () Al Jolae dyesd du Y

e G value g bl Jaza g ol 5 oy podl 7 el dalla 3 08 -
:Jall

+ "adasall alinal) Jaasdl)™
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") 7 el Esall (e " s Csall e (V)

L AGYE =¥ Yhen /8 5 Yoo x £, bl Al

LT =Y Yhe /8 ¥l e x €7, el ol

QB AVYA =€ Yo /8 5 Yo 80, 1dsend ol

"kl g ally Esall (a3

A1 =¥ YT /8 x Yl x TeY,AA aaladl Al

AV E =Y YTow /8 x Yo 0 ToY AN daand il

EEIY =€ Yoo /€ x Yo e x T Y,AA ;dzm;:‘;_ui

= Op i ) Al Jyga3 dpsd (V)

[+s0 €V XA adl [V o v X(Jill Adiall aguia gl -kl Biial) agalagi¥)] = Vo s

[or €Y XY /N ev X (s9r Ao oY) ] V0 =
04 AV,) = Y,4_ V.. =

Chemist. Mohamed W.A, sopP Standard Operating Procedures

(3)  Vriash = 0.00393 . rpm = 0.00393 x 180 = 0.7074 m/sec
Vsiow = 0.00393 x 20 = 0.0786 m/sec
Pjar= 3.14055 . v3 = 3.14055 x (0.7074) % = 1.112 watt
Pjar= 3.14055 . v3 = 3.14055 x (0.0786) * = 1.525 .10 watt
G=[Pjar/ YU Vjar ]*2
Gp =Gjar

Pp=Pjar. Vp/0.006

P, =1.112 x 46.2 / 0.006 = 8562.4 watt "Flash mixing"
P, = 0.001525 x 602.88 / 0.006 = 153.232 watt "Slow mixing"
G =[8562.4 / 0.00088 x 46.2] 2 = 459 S "Flash mixing"
G =[52.561 /0.00088 x 602.88] 2 ~ 17 S* "Slow mixing"
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ll'““ “ L a4 =§§Il
= p idi ) udd) Jy gad dpaud
[+o0 €Y X Ao ol [V v o X(JIh Aial) asria gl - 3kl Aial) aguiaglil)] - Vv s

% 4¢,Ve =",ﬂ—\~~=[~,~i\XY°/\~~ X(~,~/\—~,\i)]—\~~=

(3) Vrimsn = 0.00393 . rpm = 0.00393 x 260 = 1.0218 m/sec
Vsiow = 0.00393 X 22 = 0.08646 m/sec
Pjr= 3.14055 . V@ = 3.14055 x (1.0218) 3 = 3.351 watt

Pjar= 3.14055 . v3 = 3.14055 x (0.08646) ° = 2.0298 .10 watt
o s ene e sop Bl ol i) o)
G=[Pjar/ U Vjar ]*?
Gr =Gjar

Pp=Pjar. Vp/0.006

P, = 3.351 x 46.2 / 0.006 = 25802.7 watt 'Flash
mixing' P, = 0.0005231 x 602.88 / 0.006 = 203.954 watt
'Slow mixing' G = [25802.7 / 0.00088 x 46.2] ' =797 s™!
'Flash mixing’ G = [203.954 [ 0.00088 x 602.88] '/
~20 S! 'Slow mixing"

"daaall Jaad A"

= 0l i) Al 5 B
[+5+ €V xAs adl /Y ¢ o X(Jily Asiall aguia gl - 3kl Adial) agaiagl¥l)] = Vo o
%%‘L,\:v,%_\#.:[.,#i\XYO/\.QX(h,h/\_.,\\‘)]_\hh:

(3) Vriash = 0.00393 . rpm = 0.00393 x 140 = 0.5502 m/sec
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Vsiow = 0.00393 x 17 = 0.05502 m/sec
Pjar= 3.14055 . v3 = 3.14055 x (0.5502) ® = 0.5231 watt
Pjar= 3.14055 . v3 = 3.14055 x (0.05502) ® = 5.231.10"* watt
G=[Pjar/ U Vjar ]*?
Gr =Gjar
Pp =Pjar . Vp/0.006

P, = 0.5231 x 46.2 [ 0.006 = 4027.710 watt 'Flash
mixing' P, = 0.0005231 x 602.88 [ 0.006 = 52.561 watt
'Slow mixing' G =[8562.4/0.00088 x 46.2]1'* = 121 8™

'Flash mixing’ G = [52.561 [ 0.00088 x 602.88] /2 =
10 s! 'Slow mixing"

Variable speed 4s ) 8 yicia BN iy ; G Gandd 5 e 88 93 tadd) g o pead) 7 Jall cipalls a5 oy
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CSIudge % =A / 6 x 1000
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"% £ .Y gaall 3tk il da % & = Jaall a0
VEVY /yg = Ve e/t
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Test No: 13

Sludge cohesion Coefficient Factor

"K value" dulall) Jalaa
selual 1Y ol
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Fluidized bed 4xilall akall wash out due & sy 83301 Jara 8 alad) uasl) of 3 "+10¢"

.Carry off dalaall 455 )l (e Carill g 58

Al sla) o Jiad ) A el Ay U alat e sy aafie JS S slgall by s e -
Ol IS dleal) 4 5l el 8 (bt e oAy gl G 55 a3 olaall (3033 e (Ul giall (IS jal)

. Kvalue dulall Jalaa g ¢ (Cp - Cr) caladill At 5 ja8 IR (e Leulid Uil

Badaa dlslad Gildaal go D Caad yid il A Sl e ja 3 LiS 2aai Al a K value Cluladll Jalza -
BJ)A_S\ML:U\jQM\LJJX\LﬁASé(w/e\,Y -~,/\)JJAALQ‘;LAL§§A33&JMM

Gl

s Jar test Gle jall masnt 4 et e e ) 8 et K value elulaill Jalas 4 a8 old 13
NSyt e Lo Jabinll g Ay slladl) il dim pe KU Al 45501 e Lo 51y (S il

.34l sl Pulsation rate Gl Jaee s 408l Sile ja (ha

Chemist. Mohamed W.A, SOP Standard Operating Procedures
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AdLaY) Baa Jlsh Ja V- - 08 QAN g A5 Las g ) g L) e alaal)

AN O BB b (gl v dag b slall by Ay caal -A
v=3.6xA/T (m/s)
(Auil) Basall olsa o Vo - ALl )= T (/) Ulsialls dug ) DU olual) Glipes dspua = v

(aa M= JLaall dad) e dugyanad ) Jldall Jala dugyll aaai Jaes A
(g - Ja WO —Ja) 0 — Ja ) V0 ) dugy aaad JS aa A/V Guiiliad) Gpigladd) )8 -9

-Vo.-\Yo-)..) de\:@w\gcv:\:&)}g ;N\Qgﬂwuﬁﬁd\eﬂjeﬁd\gguﬁw-\ .
(Y- -VVo

- glall Alaay) adali Al v dady Aad) AlaaY) adads L3N C & C o dad s Alad) al) a-) )
Ol o] aa 3843 i = C ¢ by JB 2a 33 54 = C g

ALY O B LAl K value duladl) Jalas dad saa— )Y
V=K{C /Co-1}

el Ja o o JEN 9 JaV. 8 23N O g Al Ay dgas A gala

o A 2aaa s soP bl Jaldl) Clg) )
HOU A die "da 1" AYE S ABls gl K value  dlaladll Jalaa Lt cujal gl
Yo — Ll YYA — Aal £ a saal) Liajf culSeeda V00 — Ja VY0 — Jat o= "C Ay

¢ dgg,l) il K" dalail) Jalea cuaal L Ml Ao A0
:dal

Ai=100-60=40m
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A= 125 - 60 = 65 ml
A;= 150 - 60 = 90 ml
V=AX3.6/Te

Vigo = 40 x 3.6 x 0.88 [ 400 = 0.312 m/h

Vi25=65x 3.6 x 0.88 [/ 328 = 0.628 m/h
Vis0=90x 3.6 x0.88 /250 = 1.14 m/h
"l ) saalls C myp 23aT) (g "Gl (o Jsaalls Vo Ayl G ABe ani -
2.5 ml = lgia S sl claiye Bde Ao (siaag 25 Ml Jalay iseal) j9aalls (AY) gsal) -
0.025m/h s JS jual Glaip Bde Ao ggiay 0.25m/hdale sabal) jsaalls udl) aasall

Co=175 V=1m/h C =150 mi Vi ampdl (e -
=K{C /C\,-1}

1=K{150 /75-1}= 1m/h

Chemist. Mohamed W.A, SoP Standard Operating Procedures
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Measurement of the cohesion coefficient of a sludge sample.
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Test No: 14
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S; Gaall Lahiad) dalucall Galshs o8 —0
S, il 488 dalua Lalily a8 —1
S; sy dala Eoana (ulills a8 -V
tAG/Ya " e L) (e Ciupal Ao guanll A0 Dalaall B Cle)B) ads page—A
(S1 -8, - S;) x Hx 3600

Mkl gl giea (390"
Basalls dana £ L) L) obial) gmia Jguag Japal -
LBySal) slaalls L3l jaae ISy i) cilialks CaBgl — ¥
LGB (uad Baal "LSiilagigl Lhasdal 1" Ligay dag ) Cija (uslaa (S il — ¥
(H) Gl obsal) (aldi) jfaka Jow —¢
S Byl diahadl) dabisall (ulsds a8 —0
tAl/Ya e da3b (IS Chpal o Jpanl] 00 Aslaal) & Cle)@Y asds page—

S xHx 3600
Q=
txn
"&v~~"a..ijv)”d}-é‘:}4‘j :t ¢ ij\dﬁgmédd;:n
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(G582 o) oluall (gsime (RlRAN GHBAL ciglhaall Gajll = t
(oA ) Gl oloal) (g b aliany) = H

(Yad e s =aFs X o' ) Gguall dnbud) daluall = S,
(Ya¥€ = a7 X at) il faal dnbud) daluall = S,
(Ya¥Y = Yar.¥o X V1 YA) 52l Lahud) dalual) = S,
"G AVt = &[T Guaa JS Ayl cial Jae =

(S; - S, - S3) x H x 3600

5x60
Q, - 810.24 m*fh
q, = 135.04 m3/h

q; = 0.0375 m?[sec

Al 2aaa Al SOP el Jadal) cie) o)

Test No: 15
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ARy Y Wyal dui Bk e EOIS o pad (Sl dig ) i sl Al -
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Lilia.e = .1 [ erve = AaliL aadl) mib cj

Sl A g A X " ) e

"AABAY [l = aalgll aall) i (pa)
"ofve dug plf il cdipaiX X ¢ LY sas

Chemist. Mohamed W.A, SoP Standard Operating Procedures

227



Test No:16
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digy gLl < uld

Gl 3 g sall

comaal) @b e il ga s uanall dugy Ga (Al You) die gl -

comaal) 3e G (Al TUB Al Yo ) @Al die ad)f - Y
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228



Rl G35 all g Ll (a5 g
Suction time (Ts)
r A O A Gangail) 2 (Ts) Suction time gdill (e Jasal -

Ts=Hx Sy x 3600 /q5

"l adl ey =T, "acd olial) agas gl = H
i) (e sl slsell duas = g " il Aad Ladaad) dalual) = Sy
|

Ts&ﬂ‘wj‘,\MAiav.OXea.o %m&ﬂ%}@‘gﬁxreéhhhh gjf}d\’&dj)ﬁ
s Ay sl

AN
H= 60cm ‘ Sy=3.5mx5.5m
ds = 2083 x60% = 1249.8 m*h
Ts=Hx$S,x 3600 / qs
Ts = 33 Sec Ts=0.6x 5.5x 3.5x 3600 /1249.8
Al ABE (A1 ) Assanall obpal) ApaSl Auglons bl (on Abhall slsgll AaS o Badly -

JHE Bsall olaa e 18 = L8 G il ABE JAN () e cusdlaal) olal) AyaS )T
BySal) G 76+ Jalad Aleal) dyg ) Al Gabal) Sulgpan gl JB) GRaT) BSa) (e Ausaena dpas
Assall Bl g5 Jara o8 il AAY anal) Jara i ol sbey O s Jlsa¥) gan (A -
JAN ) Al gyl e (B iy Bgpall B pulgar il b Eigaa b Y il dua
JalS Al S paalsall Sl JaiSy fenpdily canaad) (Nlgig - sealsal
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Flashing time (T;)
T 4 Slg el OIS Y slaa (alily -
Gt m’ih=Asmjn +Q m¥n
(ar /3600) = Syx H [T, +(Q/3600)
(9r —Q) /3600 = Suyx H/[T;
T= Sy x H x 3600 [g;—Q 'sec
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AU Ol Wk ¢ ufa YA S ki Jraal dsp " Ay
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4.485 m = Gl &mj il (3 gall aaa = Qgesigen
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('Sux H' go,dil) ddg ol + "Q" 8Sall) aadll oL adbaiall slual) dsaS = g
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Al ddp bl gl = H 3l bl s = Q gl Ldal dabudl dalal) = S
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Adbeal) gl jue Adbial) olpal) ApeS Ganil) ABE (ra Aéjhall olially 8ySal) oliall gsana O3S —
Pulsation il Jita ( G gl diasi & Q Sy jagl (381l (piaadl) goana (S il
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900
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Test No: 20
ouilal) dpead uld

Test : Homogeneity percent
"CB - CT" %
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Porcedures:

1- Insert an instrument and collect sludge sample from zone 10 cm down
concentrator edge.

2- Pour amount of collected sludge into measuring cylinder 100ml.

3- Mixed gently the sludge sample and then record the concentration "C:" after 10
minute.

4- Insert an instrument and collect sludge sample from zone 10 cm upon
stilling baffles.
5- Pour amount of collected sludge into measuring cylinder 100ml.

6- Mixed gently the sludge sample and then record the concentration "C:" after 10
minute.

7- Measured the homogeneity percent "Cg — C+" %.
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AN Aalaall Uids Ao pud) AT ¢ olaall (L pead Adalal) prdanl) daglia 54

Q=V,.A:sing
Ll e Augiaile Gas ¢ e il) bl A0 iy Abadial) dilal) dial) A alandf - ¢
;A5 Aslaall i Lamella Yol (alsal abad) Juaaldl) Jana s (Saag ~

Q/Ac=S,[(Hcos B +w)[w]

Sl ags s dalus = A Al bl Wl ol sl e dblss = W
Sda gl Jaal) g lisf = H psi [ Ya | Ya Akl Jaaadl) dopu = S,

el Ao oy N s AL 715 L coill dgliaadl dadaad) dalacal) Glaa (S Lgiag

;A
S.=Q / A i

goanal Lillaay) daloall Lgd) (Ao Adlal) sl (B a5 Cosill gl duliey) dalual) of duag
LS N lasae padli e UL ¢ 3Y) Ao B jlaad) dught Alilal) cusil) |l Jablose clabica

Aeffective = N L; B cos0
cll) 2 = N ¢ "aladl) ull) dihia (as' el pas = B
L-|-=H/Sin9 ] Cjﬂ‘d}h=LT
LS Jilal) ol ASlans 21981 Cla 2015 Apaslag cpagal) Jsh cilusns 2o 30 i Sasd]
N =L/ (w + th)
C‘QJS\:\J&‘:\SLA.M=th ¢ jﬂ-‘m‘U‘PdJ-h=LC
Jslal)
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Z sl daghila alaiiad aa S k) Jraadl "L, F." dielias dla) (sa Aabuassy grdaly (illig
AN gadll Ao A ¢ Dl o dabisas 4jlie Abilal) Capel

L.F.=Q/(S,.A)

Chemist. Mohamed W.A, soP

Standard Operating Procedures

llllll

To Sludge
Collaction

Rectanqular Clarifier

IV///////%////////

.  Tube Modules

|

Tube Modules

i

Circular Clarifier

Ccose 45 46 48 50 52

0.707 0.695 0.669 0.643 0.66
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54 56

0.588 0.559

58 60

0.53 0.5




Sine 45 46 48 50 52 54 56 58 60

0.707 0.719 0.743 0.766 0.788 0.809 0.829 0.848 0.866

A Ay 2 Al SoP Ll ll) el s o)
H gl ols 138 L&y 40 e dalil ¢ Ta Y6 e cuy (agal aalial) dalual) —
a4 2ol Adluuayg aa ¥,0 Dy a¥,e g O 1 Aile gl Ao e ¥ Silg ugl) JaLaall

BN dae —¥ | deaadl) Jara =) :llea (S min]
C L :
) Onle ddlua ¥ )
Jaaadl) daus — ¢
:dall

Q/Ac=S,[(Hcos b +w)/[w]
90 /24 =S, [ (2 X 0.5 + 0.09) / 0.09 ]
GfA YT = Gfa TN X ¥, 080 =S abad) Jaeadll Jas
So=Q /A
0.3096 = 90 [ A
Ta ¥4 = ALl 7 )sBU Aledl) A< daloal
"Jilall oWl Jok' Ly = H [ sind Ly =2.0m [0.866 =2.31 m
Acfective = N Lt B cosf
N=290/2.31x3.5x0.5
aTLAT =10 [ Ve =" Lo quwill gags Jsb ‘ VY =zl s
N=Lc/(w+th)

72 = 6.86 | (W + 0.0025)
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as &= a0 8= R ule Al

L.F.=Q/(S,.A)

L.F.=90/(0.3096 . 24)= 12
Chemist. Mohamed W.A, sopP Standard Operating Procedures
e TV X £,V Laku daead Jurag & [ A A Wy Lalih aupe M ol pass —
1 2eld Alaaig ae ¥,0 AlaSs 0 10 Al zlgll Ao aY,4 S jagl) BELal gl oS 1ale
-y Al sl aae —Y il g dalus =Y i bles JS Gl ¢ aw
Algiy) ad)
:dald)
Q/Ac=S,[(Hcos B +w)[w]

Ac= [0.09/(2.9x0.5+0.09)1x 800 /0.475 _98.5 m?

"4,4¥ X 4,47 " "adA0 =" A" cuwill pags dalua
So=Q /A A o = 800 | 0.475 = 1684 m?
Ta VIAE = Al 7 s Aladl) A< dalusal)
"dilall zoll) Jok' Ly =H [ sing Ly =2.9m [0.866 = 3.35m

Actrective = N L7 B cosf
"5 2" N = 1684 /9.93 x 3.35x 0.5 = 101
Q=V,.A:sinf
"slaal) ey V, = 800 x 3.6 x 24 [ 3600 x 24 x 98.5 x 0.866
=9.379x10°m /s

' SSilgugl bl Giua? R = w . B [ 2w + 2B = 0.09 x 9.93 / 2 x 10.02
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= 0.0446
"Msis; o) Re = Vo . R [V =9.379 x 0.0446 x 10° [ 1 x 10°= 418

Aagl) s ) S sl @8 A Al Sl G cgim Y aby s Re Gasi o

a gk ghal g il @5 of e Ju Ve ge Sals) o) aliails

A (A 2 Al SOP L) ) s )

Test No: 22

selual 1Y gl

loa WAL ailal) e Ak 4 Gl ) Al ABlh (e duaS 2k pile (b Gl ps At Latie
clal) aval) S5 of Al o cijig clidal) (e AT Ao gana gy Guails Aiidal) o3 L ASpu (1a
An Jhai adlall b duldls daglia & dagillly ASall ailall dag)l daglie e Laydi Al
AU padl Jady AlSyu asad) 2885 Lagliall 038 .ADA asad) A Jhaaty Adlw oL adlall
G Y oAby g2y« Re jalghy) aby dagilll b ) AN gl (468 dsd ity L Clagall
Oloall adlall gasl) Al acdl 2000 (S8 jalgis; oy OIS LalSy . jusad 4 (ud adlgal) SsilSoa
i (an (B L gulaly cul gl B ety S) AdBE b dagil) G QS Gus Akl
N g S A gl BBle) (goh dugaean gisSl ¢ dalipall Salsiy aB)L dualgal) Aalid)

Abiaa Ol alli 8 cilalgs Gygan

R.= pV.D/p
R.=V.D /v

kgm™>, il dBES= p ¢ M aal) =D ¢ ms! Ldagl gl dsyu = Vg
ASal daglll = v ¢ Passyi Ns m? ailall Aualival) ag3lll =

m?2 s!
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https://ar.wikipedia.org/wiki/%D9%83%D9%85%D9%8A%D8%A9_%D9%84%D8%A7_%D8%A8%D8%B9%D8%AF%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%84%D8%B2%D9%88%D8%AC%D8%A9
https://ar.wikipedia.org/wiki/%D8%A7%D9%84%D9%84%D8%B2%D9%88%D8%AC%D8%A9
https://ar.wikipedia.org/wiki/%D9%83%D9%85%D9%8A%D8%A9_%D9%84%D8%A7_%D8%A8%D8%B9%D8%AF%D9%8A%D8%A9
https://ar.wikipedia.org/wiki/%D9%85%D9%8A%D9%83%D8%A7%D9%86%D9%8A%D9%83%D8%A7_%D8%A7%D9%84%D9%85%D9%88%D8%A7%D8%A6%D8%B9

Nove g Jka O Jlsiy e ded golE Ltie Lib 090 clbed) o quladl cadl s
AL Gl 06 Laghs Lag 5 Wybaas ) LA 09 il Glipa B ¥ v 0o Aadd )y 13 Ll
@l abite Cuws dopud Wk cligialy aball Jeadl) Jaa b aSaill alghy) a8 addiug
Lslaall lds ¢ adlgall PIA ate as daglie dany cLiade o 280 Froag ad) L .34l
Wi
F.=V?/gd

N amall SN gl B8 At gl LAwdlall dage dopu ) Dadal) aal) deju dud Ay
Gl LS a9 a8 dad cadly) LSy skl ) Aopud) daad ol a9 Ay Gy LAniladl (b
. adlall ASny jfiuag el Qlf);uﬁg,wﬁws\gc &ﬁdﬂa&uﬂ\ ASjal dagglial)

Chemist. Mohamed W.A, SoP Standard Operating Procedures

Aaogie Ajung aw A sl ) ALl ) b a Y Ao tie bl Gl Al gpe 1 Jba

"awfan 49N AU & [Ta L an TN XN, 00 Y ol dagil ol Lale , " Efam v, 0 TE Lgiad

¢

2 dadl
Re=pvsd/v

(0.998) gm/cm? x 2.4 m/sec x (0.08) m x 10°

(1.012) gm. m? | sec x 10°
R.= 189
A Ladiy . s Ada Gl 9 Alal) cul L oball Gl G 1A ¢ Yov e opa JB gy o8,
Sheoll) aghia ey cli (35 Jane 3pa9 B cuadi o] Lld @) Aag il (598 e

A0 Alaal) A (migail) o ¢ alitia b oluall (hijen Wtey a4l Aajal) Ao ) sl
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Re<pvsd/v
2000 <1xvex8/0.1

v< 25cm [ sec

A Ay 2aaa | Al SOP Ll ll) el s o)

Test No: 23

gahul\ Jraadl) Aoy 483
il g yally

selual 1Y ol

Aoz dgilal) 598 ilig L&YY saal) ada 58 il i lal) Jaugl cliiday Adllad) afgal) adi -
Lilal) Akl e Lanydli a0 Jand Anilal) 8y (A adall (g5 cagleci 3B . Jand 1) cusnnil
Jaih gigy il st (gllgal) An sl ¢

L) Aol cpa aSl ol Auglosa ¢ Jiull o) Jagan Aoy Lgd A ARl sgall (LB Anle oliyg
dopad) (e JBY) audl Ao pud) 3 Agal) o Vg - Basall (B Wi Al Ciga ¢ slaall (3345 (G981

3

dgaiy)
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o= [Ta ] Tate = ¥ Cmla Bllgad) cowil liall Akl Jeail) Jaaa gal
aaall Ba 3le AN Ay Gin agyfYa [Pa ¥ Joaad Jane pe 09 Quesi BeliS ol
Jsand Jama Laiyy & [ TV X FY e AN i Aoy cld ¢ pslbaa 1,00 N0
W atT N X 0,Y Gyt A ld S8 aa 0,0 oYY Al 5uS llge allaly ufYa [ Fato
oadad] LalSy . Aatial) (§gall olia Bl 8aL3e ¢ S8 Canni Aoy ) Gl Copaui aie (ny 130

e uSally (3l Cin gl JLST Wi (B gpalls Sl 550l LalS ¢ adad) Jraadl) Jina
Jar cplall das shal ¢ Aadleal) slual) e gl Aruliall adaad) Joanill Ao pur ppadi ullaiyg -

C gl @lge o AV O e ST i Ay Ciail) (llse alaal ciluald Test

Chemist. Mohamed W.A, SopP Standard Operating Procedures
AU e Yy Lk s @llee G ALY ¢ a Y40 Asli)l quus Gass aam il
slaall LSl dagillly "am [ ax VY Caal ABUS of ale MM L&A fo. Al ol Aualiy
i las 3S cal Tanfan 4,4 9A bl ABUSy ¢ & [T T XY, 00 Y

o) s dspud 98 a8y algiy a8; Y o) s dsp —
olial) E€a () 9 @gsall phad —¢ il (agad akad) Jeeaadl) Jaze -V
:dall

t A gaill o (aSginn ABal Wadi (3lsal) cueasi dspn — )
Vs =1/18 . gfv '(pp_pW/pW)'dz
V.= 1/18 . 9.81 x 10° / 1.012 x 10%. ( 1.2 - 0.998 / 0.998 ) . (0.0022)?

Vs = 0.521 mm/sec
Re=std/V &LASGSM‘H"M}Z\QM.\S&JQJ -Y

R.=0.998 x 0.521 x 0.0022 x 10°/ 1.012 x 10* =1.13
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F.-V/g.d sl capensi Aspadd 398 B
F,.=(521x107%/9.81x0.0022 =1.15x107°
ey 153 (Bl Coad 098 agd alig ¢ Yo e JBY) gy AR Bk
tomasl) Gasal padad) Juaadll Jaa ¥
= 0.521 x 3600 x 24 [ 1000 = 45 m* [ m* | day

YaATe =¢0 [YEX PN X £00 = Gl dalua—t¢

~ @Y SR Ta¥VEAE = w0 [ ATY = T &
ary

H/V, tolual) &€ (14

livy,e & EBa & delu Y = & VoA, =407 [V x Y40 =

s Mg deaa il SOP L) bl s )

Test No: 24
Jlasdl Jalia Jakaia
Sieve analysis of Sand filter
selal Y gl
Laa el cplale e Glald jall Jae 30 ES aqiat -
il (s Jlal gl y 5l Ui s -]
sl G saa Ja ol (IS aaall Al Ja )l 4G 8 daalisal 4 giall 4l -

LalS el cluad 3 i) Ao Gl ) LalSE sl oll anall lunall 3 jlains) das a7 580 4 ja -
Adle aalae Aot ol ) e 1A a5y A Jl U Alle 558 A 0 g A sl
oA A o Cuasdl) LalS Al o2 Ja5
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Ao b Gaay Jla )l labise dlas) (8 s bay Sluead) Gl JAJal doi o8 7 zed) A o
LalS il 4l Alianall 5 Aabisall alaa DU Jla )l eSSl @il sy ol 50 A o sl

il 2y ¢ el bl AR & saall GiliaS G G glal) pzdds) 138 gl A Guilasl) -Y
O B_paall Jle N Jalas 4lSa) Jaag a1 138 i pall oy 458 Lete JS30 1) )l Cilans G

Laslans) (50 Jsan lay adisie (5 st (A3 (8 ¢ anall 35S ¢ Jlo )l cilaliss

o= 2 Sjeve analysis dweoll Jalial Sl bbdall 55k e da)ll dbe e aSall oS0 - £
sxe e d60 / d10 osladll Jalea Ju 3 Ledlad da j3 g o gaal) calial Jla jll SlaaS dp & 3
Lnlie dpalisay ramy Lgilad g e jill Jla 088 g 5 Jasa g Adbisial) Ja )l alaal cilpeS @l

alad yall

¢l 3,08 adall Jae dosl ) S Ly ¢ S IS 50 Jla )l iniad Jlad) () 5e ja0 lalada jiimy -0
el Al A e s e A3 JBY (Sine iy Jadadia Juzadl

Chemist. Mohamed W.A, sopP Standard Operating Procedures

EEPENA I
1Ay 2l @ ghd
Ae ) Aaday Hlasl) andlate apdal) calatall el JAla) e Alode oyl =)
Asull) Jalial) Aludis 8 alias o) jal) Jojll die e pa Vv qua -
GHEY Vv B (Lol & L) (SailSae e alasinly 455 sall Aiall Jail ¥
el Al 2z Jaie JS (40 - £
daie IS ciladd e Jlall el 05! 4 saall Al (e -0

o sl a3l 5 sl A siall Hawall & Jiie JS el A8De 8 Aadad) Jalaill by Jgaa -
Leia
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"d 10"

il Jlay e % T Jade ki -4
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o Al 2aaa e sopP L) Glat) s )
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Test No: 25
R DY P WA JPW

selial Y gl

sl (SI0; QS dpaas] (L) JEUEN Oa luabid] JSAT Aitna Sl e Jasl) OsSY
AL sl (A CALAT dmuks daaglsas GligSE Jlal Jlalg .aa ¥ - 4,0 Y0 C La kil
el o Laaa sl callgdn Jlapl Jalidsle 1Sy (Al LgigSi Cig g jalas o laldie]
el dlas BeliS B Cuilgdd) Al A5 BBy . Aually daedl) dgall o i o) (adallS Balal
slual) Baga B SF B LS .l Jama alddld) ¢ dadislag duinl) Q)R Sl Aol
Bled Aliay cuilgdl) Gl 33 dlgll) By ooy Al ) Jagl) 40Y) Clbiles o Aatial)
Al leg dia of ) Py Al Jaugh) B cuilgll) @l Aulgd Ao andill bl JSW
Clig€ e Os<hy Aragonite cuigafl) Gia sy FULSH Ge (e legpd ST Jlal
Oa Jly Ao lglpan (e Aulilad qulaty U e obud) QlHE gand 1Y ¢ agalls
Byaaiall daaglga ) ddliual 35l

538l 2all LS .break strength yus (g0 hgndall Jaad Ao lgijads )<l Jlay aali 3)
A Jedd) clles ol Gkl ciladag @il o sl gl ol (468 daglia Lo
agugl ) il oo il Hlast) (ST Aaglia o sl Jlay 388 ) AdLayl 1

Aglall algall (g5 JST (a Adliulag ilal) Jaciglt pH

o s dana bas SoP Tl et i) )
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1Al &l ghd 1Ll
Axilal) 413y 483 50 (V)

V1 O3l daglas diia B "aad v " Jlall o LaaS g0 -
"Yo =" Gl b jhia slay (ubidll die Jly dAl) lal) aa Jud) ¥
Sl Adidal) candg ) e oleall I3 e asli -1

Vo bl Jlay Ojgly chis — ¢
V=V = oatlad) Gliell Gm A (e — 0

(V1= V2) x100/100 = uilgdd) dpd camaaf —1
dpaaal) 43y 48, kb (Y)

V1 O3l daglea i (B "aad v " Ll (e AaS O30
(YY) Vi) ddgngd) Gaala dat v @ ubdl) die Jlay GEAY Al e Jud) -
AN Sl g Jlg) i hRa slar Jlagdl ciladl — ¥

Vy Galdl) Jlay ¢ jly cada — ¢
V=V = oatlad) Gliell Gm A (e — @

'(Vl - Vz) X 100 / 100 = %\Sw‘ Z—y.u..i &,wnj _-k

Yo o8 JAY Gulli 0a) g L) Qilsd dped qulad B anbliall CBUAY aladiud (Say )
13 - ¥ LAk

Aailall (A (Gpaall 3980 cuilpdd) Auad G5 ¢ Jlasl) uilpdd Bataa dud o Bladl) a5k all o
Blal) k]
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Test No: 26
‘EAAJS‘ @:U.dl Hﬁa.“d\ Gllas
tAQUl i eladld Wy Lganiad o Basaal) Jlapll gl pags “da ol geduall Jlay aDu 2
oballs Aslil) Chualia s rdial) sl —
el s gan (B slgll pUAS cpa ST gl e olggll Jabal — ¥
el Asli) ala s il Jlap gdipall (3 oadl -
Jll clisa Juad slsgl) 2ds g oballs Jlasl) L lans fia gyl Gags s3al — ¢
AoalSl)g dgidal) (3gally ARy A3 Aol Y ¢ Baa olially olaba giipall Jloy &l -0
(3B 0 B onna oba A agal) B diall Jloy Ju | -
- ologdl i) aa Ble a5l 20 PPM S5 anded ol giipall Jley gl (o -V
Aslu Y§ Baa Al a slS 20 PPM iS5 askedl) oluas olaia gedipall Jlay @il —A
1ppm e (&Y At )slS 39a (e 3SUiy el ol (e 4 gl < Aol Y 2 -4
(BB © B4 olually slggll giipall Judl « 1pPM o JAY A J4lS 3ga9 o U Jla - Y
1ppme sl Gaddl) 13) it ja sl 20 PPM 5:S5i olally pualll Cilsla) e =Y Y
auial olsal dgglhaal) ) 5lSl) Bags dnaS caannl . aalgl) quilall o £,V0 ddaey a V,0 Alsh e 1 U
C VAN el g 55 ok Lalee 20 ppm Wi ) W dsmasll el ol aw ¥ gL
Jad)

"l Gilall  Yal) = oaw Y Xat,Vo X aV,0 = minall Lef slual) aaa

"aafel) cuiladl aa¥Ye =1) X aa¥. = dyglaall gl duas
"o ol an VAV —mm e "o Bagd s
B I R — ¢ dyglhaall )5l §ag
29I Baga an YVO,AYA = VAVI[YY o x Yo = salgll quilall dygllaal) [ 6lSl) Byag
S A 2, Al SOP Ll ll) Gl s o)
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Test No: 27
s 1 Sl Aabiaa (il
dpanal) 43, ki oY g

(Va) goallall saall saa s = 500 sl (3 el (e 30 a2
GJMJ\eiachd\L}AL}.a Yoo g;@m&d\d&)\:\_}:\cg‘a-\'
Abuall Jla )l aaad by buse (5805 Ja ) a1 Al (V) ) 3l elall aas (s o8 Y
Po=1- (Vs [ Va)  Asbeall (go dyalasadl uunl -

Void Ratio <& il duud oLl
(Va) ol dnan sang e g o e (b duall A e TS o2 -

GJJAJ\.}&A&JA\" Z(VW);LJ\UA:\_LAS@A_Y
JL}SAS\ ela d$\$ :\_\gd\ dlAJQ._LAa—V

(Vr) ool i g L)) by o8 -8
" sl aaall (V) - (V1) = Vg &l 4al 3Y) ana cual -0
(Vd) — (Va) = (Vv) C’_ﬂ.c“)ﬂ\ o L_LuA‘ 1

sl e VS Jall (5o Ul anall )V, el ana Gt JMA (e Foebiaal) A a1

PO =vv /Va '3\::]\_":]\
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LSy pedipall (590l Joodl) galipn ela) (re sl da Cuadipe Jlagd like @daf :Jla
)28 olia dasl Ayl g LaDy duad + € (Jma) Ar zoaal) JLadalls cpiiall (GaLAl aaal)
Slags dvabusall dosd Gaean) LAt Ao Jad g ¢ Ja¥VY L2 e e
:dald)
danald) 48, Jhal) oY
Po =1- (Vs / Vi) A B
Yaud VY = Ve CYVY 0V Gidallaaall ¢ Yau ) As 2V, (sallall aaall
Po =1- (112/ 180)
Po=1-0.622 = 0.378 = 37.8%
A0 Al
Po =1- (V. | V)
Yaulé=)ee - V16V igallanall ¢ Yau) e £V, soalhll aaal)

Po=1- (64 [ 104) =1 - 0.615 = 0.385 = 38.5%

s ) AN A (LS
t oY) Al
Yaud )Y =100 YOIV @dallanall ¢ Yauw VAL g allall aaall
Yam TA = V1Y — VAW = &gl aaal) — galal) aaal)l = alual) aaa
TYNZ YV = VA LA = alall aaadl / alual) ana = 04 dpalisall 4
=AY i)
Yaulé=1Ver - V16 Aiallanall ¢ Yauw) g goalhll aaall
Fam €0 = %6 — Vg = Riall aaall o 5 alall aaall = luall e

YN~ o, YA =Vt ) e = &ﬂu\eaﬂ\/ew\e;;:%@w\m

PP PRVt IVES SOP L) @l s )
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Test No: 28
Al gl Jlay eI G g Gl
belua) 1Y ol
gdiyal) g dgail Agliaal) Jlayl) cilivalge GRS Jlap B3 ol gdipal) Jlay) sl (533 —
Qg olaall gy Bad bty B Y 138 L andiil) gl O 9 ABUSy dualose A i
AL olaal) Jrusl g 615 doalls (ra (oSalg piagl) Jsid) dashiia it O LS . qiall 8 Lo
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BRIX / BALLING HYDROMETER .
Magnified
0.99 Viewwr
— 1.00
/ 20:\ 101
< -] 1.02 ]
<[ _________ 0 W [ N B NS 1.03
] 1.04
2& 1.05
Tok di
. 106 o eaino
of meniscus
1.07
READ AT BOTTOM OF MENISCUS 1.08
READING: 22.5 deg BRIX .09
or 22.5% SUGAR 110l
Chemist. Mohamed W.A, SopP Standard Operating Procedures

Relation between diluted liquid aluminum .sulfate concentrations And density at 20

oc

DENSITY [§ ALUM. | DENSIT . DENSIT || ALUM DENSIT

gm\cm3 gm\cm3
5 1.0110 29 1.0774 53 1.1726 77 1.2673
6 1.0138 30 1.0800 54 1.1818 78 1.2719
7 1.0166 31 1.0824 55 1.1910 79 1.2762
8 1.0194 32 1.0848 56 1.1947 80 1.2805
9 1.0222 33 1.0872 S7 1.1948 81 1.2848
10 1.0250 34 1.0896 58 1.2021 82 1.2891
11 1.0280 35 1.0920 59 1.2058 83 1.2934
12 1.0310 36 1.0970 60 1.2095 84 1.2977
13 1.0340 37 1.1020 61 1.2132 85 1.3020
14 1.0370 38 1.1070 62 1.2169 86 1.3036
15 1.0400 39 1.1120 63 1.2206 87 1.3052
16 1.0422 40 1.1170 64 1.2243 88 1.3068
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" Concentration" VixC% = V,xC,% " dillution"
Xmlx10/100 = 250x 1/100
Xmlx10gm /100 ml = 250 mlx 1gm /100 ml
X= 250ml /10 =25 ml
Lalldws = 25mlix 10 gm /100 ml = 2.5 mg

La) Jslae <= 2.5mg [250ml=1%
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