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FY SR frE™ FedTor HaaT
(F i e Fwamor )
&)

T2 faeet, 21 fRrawax, 2021

F.3M. 3901 (3T).—F T TLH, AEeTF aeq ATAFH, 1955 (1955 FT 10) FT €T 3 T Ta
AITRAT T TN T g0, AL (AT, Haah AT i) (FF=ron) sraer, 1985 &7 i HLATET F: %
foru fReferfaa smaer F3T 7, 790q -

1. (1) =H QST FT AT AT I (AFTA=F, Fats J7 i) (FE=rn) == gemee e,
20212 |

(2) T TSI § THT AT TG Hl TG R |

2. IATE (AFEE, FratAs a1 A3a) (F=r) smaer, 1985 (& =8+ T8 TATq S A<eT Fgl
TAT ) T SATLAT-1 o 907 % H, 9 "Sa<ent & AfFaer & stefie,--

(i) "GEW TIYF g Fafad ST 1(F) F arehw [ qieherere & dafaa #7 geais 19 F 72 (V)
H, 3 "3.0" F TITH 9T 3F "9.0" T@T SJTUAT;

(iy "gE IA@EH TEfHT 3 1(2) F M, FH FeATE 8 T IaF HAtdq GhEARAT F T,
Aot | deaie ol Tatedy a:efud i STu, srridQ--

"9, qreforr ITaEeHe (K2S203)

(i) AT % AT 9T 9 § e qrefamw (K0 F &7 #) 25.0
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T ITA9rd, =IAdH

(ii) HqTY 3 SATHTE U qeFL (S F &9 H) &7 T(qerd, =qaaq 17.0

(iii) T (250 FERIE ) 1.45-1.49

(iv) T % Y 9 HHAT (Pb o &9 H) T Tidera Afaway 0.001

(v) T &F AU I¥ AEEF (As F &7 H) F7 giaad 0.001
sTfesha

(vi) Iufeerfa oy, e g Ao

10. Ffeoraw ATIEHe (CaS,03)

(i) AT & MG I T HiceTHq (Ca % ®T H) HT T, 6.0
IAqH

(ii) AT % T I qeFL (S F &9 H) T Tq9rd, =TAaH 10

(iii) e (250 FERIE 17) 1.22-1.26

(iv) T 3 YT ¢ 14T (Pb F &7 ®) T Ifaerd sfasas 0.001
qY

(v) I & AR 9T AqEE (As F & H) &7 Jiaed 0.001
srfersha

(vi) ERIZIE] Y, TR 29 faeal”

3. I AR ATLAT 2 F 9T & § F7 Fgegiw 31 ¥ Iq9 qataq qfatedi & v, Fafateaa w7

HEATe ST T TeaT siq:emiaa T STustT, sTaid;--

"32. S qiefiwiehe & fargr 6 fafer

EIEELEIEIRIMER]

T H Q[E THTIA T A STl KT TR FhaT ST

feooor: grg Tt A7 o I TErAAr 7 g, oA srepfaat gt gt |, S gy 3 gt #i yartad

AT Bl

RiFETESe aiex ¥ UF Fe@a T U UAAAT UA= Lofd AT UH S0 Feld Taaasl dod § 8

AT ST T TAT R FA & a8 I8 7T a7 511 b g1 fefRees atex & UaT siga st arfeniae,

S o Rffedrem S # g R Strar g

(ii) ST 1 Rt

(GEIGETET
(1) AT STEar e 250 o o & i & TARIT STEdT o1q & 1.0 ITH F6-31 aer
Tl TEH 20 o Ao HCI (1: 1) F&TT 3T af= &9 | &% 3| 9§ "l & (o W@ 3% =9
T T8 H T 3| FH ST T &l 719 [fEeee afer ¥ F7 § FH 10 I &7d T TH Frlel Z1T
TH UH Aled FATER | TR Hl e Rffees aie F7 ITANT F0h Thl AT T FE

FATER il 9 3 AT I Hl T=h1 a¥g leaTd| I8 1000 Ffiuw i =i g 5 nr a1 A F77
SITUATT| 9 AT T AN % START 6 o0 T G7% Iraa § Guigd haT ST 79 B F &9 §
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e 10 Frfiuw 9= STEd #7170 I F2 & o SEqr F 1000 Frfiuw = F 10 Fo o
T 1 AT TF qqT F

(2) AT BT FAITE THE |
(3) pH 2.5 FT TATH AT TA| TATH AT T & a1 170 o iz FERIHFANRE TS FT UF
frex T e 2 AT pH FT HCl 31 NaOH®T 3uaiT % pH e F a1 2.5 9% qaraieg

FL| T AT FT ATATT T Fgl FATAT & 3T T A H7 5 F 10 12X UF I H T FT A7
AR 5 FRAT T F1 JIT 77 F [T TEFLRF 57T FT JINT T F

(4) T TIRT HT G- AEE B T Fwferfaa 7 & 50 Mo wfto d@weaT arer ategates wres
H 9T & =T 3T AFA1d ST & AT {7 G0 Y (S JIerT a@)| FATERT Hl 98 e 3T Irg
T=t qYg RATH 2T AT AT FY| TATT IALH THAL T A T FLA % o7 T sefiha ot
T ITINT THIT ST | S AT AT ST JATE AT STAT g ar g€ a1 qIell 7 (Ve2e)

Fame T ST =R
FATER foro sro g1 B i 7T (Yo o ) | 50 o wfro (didruw) Y wrar a= =
T 7% STE T FiwdT
1 0 0
2 1 0.2
3 2 04
4 3 0.6
5 4 0.8
6 5 1.0
7 7 1.4
8 9 1.8
9 10 2.0
(G)EIRIEIE]

(1) i ITeIeHRe IALEF T TAT G FHAT — 250 o TTo (0.25 TTH) I9LF &l UH T A1
AT H qr | Tk Feel gieT 250 fo ffo 9T wamesh § T8 AEaid &L | T 09 i<
w1 10 o o @ix gresEts ufte & 4 deyer 71 giaa # 7 aorglRe ufas a7
FINT T F g1 G 7T 7 F TAAHIL FATE & Hg ¥ UF B T 3T U gle e 9 a9 aF
TH Y S aF [ THE F7 g3t [J@re 7 T Ao w1 FAL & JIAE 92 ST g <1 qEagmr &
100fro =fto Y =Tl @fir e Fea ¥ oo Fomd ff sgrede 1 feer Tuw gmy 1sfiex
A eH FATER § [heed FY| TATHIL FATEh 3T [hee? TUT &l JE-a1< 410 (977 & 10 o
FATo AT % ATT F7 F FH 9 17), M7 Fh FTfeq A= aF 38 9qaT FY)| 39 A1 F giocse
GRIEETY

(2) 500 o o FTegaTes waATER H AT =1t FT 10 o Aro e gy sreefiy ot
(BTESTaATE UTHE qTHT) H [T 7 aieq® T2 2 |

(3) Tarer==1 & TH FTAT - 213.8 THY (ITHII &l i ATSH) & AT <8d I LA AL
FYFEIHRIEHTET IT AT 3T fhee FFT 10 /At &1 T )

(3T) ITOTET

X-31eT UT ITehT HaTerd STEdT HigdT & ATder Y-37e7 9% TG99l HTAT T AT ek STl I il 1
HIdT T TF HEF d TAX H| AIAE a9 § el qigdl god w0 20 F IO FiTeh STedT a4k H ST&d 0l
gferadr ST TET FH
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I

AT 6 A BT AT .o =0.25 7|
AR FTTEAAT e, = 1000 f&ro o
AT & omr v T gy = 50 9¥

THAT & TCATI] AT HTAE - =Y
Y STF9TTOOT o HTUET AT 36 o (o7 7 Faferg aigor qra= Xddug
A | o/ i Taeddl.. ..., = 20X
(d) graEni=aT
(1) a5 U Tolfaee AT TAFEIAF deie ¥ f3har ST =i |
(2) ITANT FFU ST ATer FHY = F STHTOT AT AT FEA ok a9 g4 AR 3T T BT FATE
TfAE (1:4) ¥ &0 I AR, i 978 § AW 9 T 377 T 9 A 97 F ==t a3 F 40
ST AT T
(3) T T AT ST AT U 2T e F i 912 &7 ATfRul
(4) ATT STH AT =T & AT AT 3 918 fove F gt e & fhees Tuw & qigaT =Arfz2u)
(5) TIUE T ITANT FIA & 1%, AT A o 47 o, 3T TGUT F TAH % [T Ivg TF AT & [hee
TIT 9¥ TE|
(6) BT T FHTH [ FIA & (1T Tgol Had T, 5 STAT T ATRT qATreh (hee? IO T g1 ST T
R o e ST 7|
(7) Troror F gt A AT ATAT AT ATA T TAAT FIA o6 (o107 TR TS T ST 7 F7 |
(i) FTRrRT =T e
CIEIEELED

(1) =ifeaw FTEe (SrCly .6H20) - TF Hlex ™ Hd S H 7.5 T T((eqq FARES
(SrCl,.6H,0) =T

(2) AT HTErEw fAeae- 0.507 9m8 §fifoas aethe (MgS04.7H,0) &1 U ATF J1= 719 9T qld,
AT FT T TAE AHT T F Tl ST AT AT F & % qE TH UH Al FATER § Bl
FRIEAAT &< | Tg 50 drdud §H1fTw =t g | 5HHua a1 Ff=s 9 918 F:34 5
o Fefifer & 100 o & & 50 s = #1110 o Ffto FTHAT & qTaT T2 |

(3) AT WTE=RT ST AT -50 o o a7 F e arer afegdfesd v § 5 fdfruw A+
Teftforay = Y e amm e & s1eh T wres § 10 o ofto w2ifeay Ferse 7
T S AT 50 o &fTo T ST | TTEF T a3 FX & 3T Ivg A=l avg fgdmd, =¥ g isg

2 I 97 qeE A w1
FATER I 360 S a1 5 AT o =ity FATER | 50 fyo o (ffium)
ger | s fffes Ao & | FRTEe &6 eraa (o T ATAAT FA o TATT
arae (o o) To) TITere T "iwar
1 0.0 10.0 0.0
2 2.0 10.0 2.0
3 4.0 10.0 4.0
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4 6.0 10.0 6.0

5 8.0 10.0 8.0

6 10.0 10.0 10.0
CIEIRIEIE

(1) T X FATEh | 0.25 TTH IqLH & T FHl TAHL STEAT & HLT0 & o a1 &6 1 5
o =fto Ao =1 aferwr & = [@% (i) (@) (1)]137F a1g 50 o o wifeaw F=ege = 3w
ArFad &1 250 o #ffo TFH FT I |

(2) 285.5 THF (IUFIU FT FATAH vET) T TS I LA AFINTT TFIEBE T TT
HTAHT TF THAT %l TH A7 |
(c) rurET
X-3T&7 9T Ik AT FIRdT HAT 6 q79eT Y-8 9 AT qTH Kl AT Feeoh FAH A

faea =T 1 1T FTEAT T TS AGE a9 TAL A I § AATAFH SiF gfqeradr #a a & 20 & o
Feh UTAT ! T2 FTTO |iwdT |7 % TI&T gl

IETE:

TACHE FTATT oo, =0.25 T
GRIEEE A I A 1 E 1 A = 1000 fHo =fTo
TAAT H S 0T TS TTE vvvvvviiiieeeeannnn =50 9T

AT AT FUFSRISTHIET & THA 0l e =Y

Y ST 3 AT GTF a3 9 Mg Y Hag "igar= X iy

IaCh § AT AT wieradr= 20 X

(iv) =T T Rt

I EIBERED
(1) 9Tk @€ faea= - U 9% ai= @9 9% 0.1599 ITH &€ ATz [Pb(NO3), | ATt 3% 719 &
AT A T STANT Fleh TH Tah Hoell T U oA 1e FATER | eqiaid #el 10 o sto &iaar
arer Rffeee arefes st STot ofiT 9= 7 e 9% o a0 | TTE Y 98 F &, A ST wi
F=r avg fRamd) ag 100 frfiuw € &1 fAegs & ™| o st & o v 9 oA #®

TR AT ST AT | 10 Frfius 719 T fFeae s F3  forw 1 giaerd arsfes avt &
AT 100 o o == F 100 drdfiuw fEer== #it 10 ™o =fto ATAT T qqaAT FT |

(2) 1 Iferd ATsies o =qId- 10 o Ao ATFSART ATSEH A Hl TATH AT A & T TH
e % TadT 1 |

(3) 10 Yfaerd ATsfes ot =AIA- 10 fo Ao AR ATSEH T HT TATH SAET T o a1 100
o #fTo T TadT H2I

(4) 20 wfrera S Tothe =F1e- 20 AT T i Tehe (ZnS04.7H20) FT 1 Tiaerd Arsfes
TfeE =it % 91 100 o &fto % adqerr F2

(5) FTE TR Y T - 50 o fro e arer ateg@tes womes § 10 frfrom 7k o =@ it
fAerferfia w1 At g7 ST | Tod® e | 20% i qthe &1 5 o o =er 7« &,
AT 1% TSI STl |l o AT qIAT T H2 |
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FATER 10 drfiuw e Ao 1 AT T 20% S Tee #'T 50 fro o (fidiom)
e T sraae (osfio) e (o =fto) AT FLA o6 THT
GIEEIRIEGT
1 0.0 5.0 0.0
2 1.0 5.0 0.2
3 2.0 5.0 04
4 4.0 5.0 0.8
5 6.0 5.0 1.2
6 8.0 5.0 1.6
FATERT FT 9 T & 3T Ivg A=t A¥g f2aATu|
(@) wrifafe

(1) 5 aiefihiehe Ja<H & THA AT FIAT- TFH TTF T AT 9L GIAAT FT 1 TTH a9 2 31T
10% AT=few st fBerae F 10 o o =T ST 0k Weer 5T 100 o o ateaafes wimes & =&
TIFANT FY 3| TH A % $ Hel & (o0 BIE 2| FAeh § 20% 5 dehe GeaT #7110 o o
AT T 7T ST ST G S &l 020 F | T geefihe | aa1e T S |

(2) foF=T &1 T FAT - 217 HeX (STHRLIT il @€ ATSA) i O <8 9T TLAT] AFLT
TAFERISHIET T ATAHT ST THAT Dl TH F7 |
(i) ToTET
X-3Te7 9T IhT Fatera HET Figdr & qrIe Y-31ef 9T AG9MTE A1 Rl AT Heh 1 6 oo i

1T AIEAT FT T HATTH a6 dITL HL| HIAE a5 o TOET 61 T2 AT Figar 7 w0 0.01 & 0T Fh i
A TRIEhe Ia<h | |18 3T TTTLraar =t T Hl

EIARAUR
TATE T ATT e =1.07H
TATT T IS HTAT oo =100 f&ro =fto

AT AT FUFSRISTHIET F FHA i {feT=Y
Y AT F HTUET HTAHH o

I9vF § g Y gfderdar .= 0.01 X
(v) S 1 fAgiwor (As F T H)

= 7T § gt siw srfereseds #rf g5 9% a2t T ST ITAT] e SE IR e (T U UH) FIET
STah 3aveht § e % et F gaferd seeEy 1V, 9rr 7,12 % f{u o &)

GEIGETE]
(1) AT AT grESIFATEE [Aadd-- TAIT 20 TiFera

(2) AT A AF ZTesiaTee Ao —qF:SeaaTad (THHeATEre) SEHE Srastiaree




[¢TT [1—=vE 3(ii)] T T TSI © T 7

(As203)FT 1.320 ITH ATAT &l 25 o FAto AISTH grEIFAEE AAAT § =it AT I ToFILF TFT %
AT T8 TAOTATET a97 & | TSI SET ST 6 J7 TH a1 F¢ ored ufd ofex 10 o #ffo #ix TorgF
UEE AT g, 3T = AT &7 1 el 9% &% < | 39 f9aad ® 1000 Hfiva s g g, i I8
e AR

(3) =TT A% 5 fro oo T AfershT T 1 A1ex afcgiies FTeh H T i WIAT T Iqr F3| TH JIe |/
5 e A (As) 21T 2 R T8 B B R

(4) FTTHTEH FATER H SAA AT A o6 A1 5 THTUH A& =0 (1 B) & FALw: 1.0, 2.0 377 4.0
o o ATAT FT a9 F%H 0.05, 0.1 3T 0.2 FHTUw FiY AiEdT aTer HIHH JATT F, 3HT AT FH1 100 o
Ao TR FTT |

(CIEIRIEIES

(1) i qIATRIERE Ia<Hh THAT T FIAT - Teh GTF A1 A § 1.0 ITH 39F qlel| T Tl
T ITANT ek 250 o sTo (TFTHTT) TATER H TG H2 | q=F I 3i¥ et &1 10 fTo
o AR BT FATH & F &0 TATHAL FATER & Hg TL Uk Bl TG & 3T TH TH e T
TT T TH HL T T [ T & et [d@re T 2| BFeaT ff FHL F I 9 52T g 3
AEGTHT F 100 o #fTo IT+T =T 3 e+ % forw gaTdi12 e, AN NaOH 3w & |rr
e =t oo rEt a0 | 1 Sfiex afegHied Fes § T8 ZEHT FY AT areqd T HL A |

(2) ITFTor % forw &t T wEfAter 3 SET TRHT A9 FF RIS H I AT IeaTaA
FATAT T ITANT FLh ATHAF HT AHAT F2 | I9F & [dorg= 7 f&3AT 37 rfdre gaar o,
HTer AT F |
(WRLEI
X-3TeF 9T I ATIeT AIGdT i & 19y Y-37eF I AFLATI JoF Fl AT FHeh ATHAF (St sa
HIEdT 1 Uk AIAE a5 dATE FL| JaLh § ATHAH 0l TIAaqar A e & 0.1 & IO FiTeh AT 6l T3
AT AT o AET g

IRTE:
TACE FTATT oo, =1.0 T

AT RS ATAT oo = 1000 f¥o =fto
AT H A AT FE . = 9

TAFERIETH ST TEHTI] STFITIO & 9 T T =Y

Y STTTIT 3 HTUET T 96 T ATH A 0 qaied qigar..= X frfiug
IATH H ATEAE 6 Traeraar = 0.1X

(vi) Fefo=w =1 FMerior

SteT o STefids 7 % dga IRmTs (x) ® Sfeatad gl

() AT i wrafafer STefde 7(x) % 9091 2l

(@) FrEfata

(1) TS giefiiehe IFeH THAT TATT FIAT - Tk 1% a9 79 § 1.0 19 394F qretl 10 o
o 20% BTESFAINE ¥ & a1 100 o Hfo e § TR FE | THh TH e 9T AT
T TLH FL| FT T FHL F GTTHTT 92 32T 219 <1 4% NaOH (1N NaOH) & |1 i1, v=. 2.5 a%
e =1 Fora et 3 | T 100 o dto afcgaiesd FaTes § oH ST H< S aad ol
F T
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(2) TAT TRITECHATT FAH FHT START Fdeh Tah TLHTI] AL FAFE[RISHIET TT 228.8UH. TH. F
T TeF URHEST F ATI-A7T AT A FH FSHIH g U FE,TAT TAF fSorms @t
AT T AT FLl

(3T) IrOTAT

X-378T 9T I ST FEaT AT 6 araef Y-37eT 2 SAaea) o7 &l e ed F7 heHaH Feae i 1
TTEAT FT TF HATAF aF dATE Fe| AL | hetHaq FT Ifaeradr 0.01 | IO FT AIEF a5 & TUET 6l TE

FETHIR Figar o & A]ET gl

SRIESE T - 1 1 ST =100f® o =fTo

TUFZRISTH IS TEATI] AT F THA f AfeT =Y
qTeas® Y AF9or § FStagy it qrey gigdr......= X fdiow

(vii) pH =T FRrerteor
(%) Frafafer

100fo &fto & § 5 ITH IATF qreil 50 o &fto g o e 28 e ofiw i Fefam &
qAGe a9 | Tgof pH RS &Y |

(viii) Tt & Ferrefier i o FRericor

I EIGERED

" % Rt & gafaa oo w9 gear F 1% (i) (F) § 77 7fia 2
(@) FrEfafa (sfka)

(1) o7t § e i &1 fAewdor

500 fo &To TATHAT FATER (SFTHIT FATER) | 250 T, UT. ST&aT Ia<F & a9 ®<l 100 o ro
TATH A ST ST | T T2 &l §g I TG A A Al Aast A6 | 15 ee T {amo) sgrea 1
fheeT To7 T 500 o sfto Fiegafes wres # fihee? ¢ FTeh Y fheet o2 &1 ae-aw 410
(9T % 10 f¥o FTo AN F AT FH F FH a9 q)| T U [heed 9T AawTei| Fiegdied we &
T § e 5 o o A% T+ | v AT &7 fhe sraas @1 #7139 foeas &1 I aa w1

(2) 50 firo =fto F FegaTes FATER H T = #7 5 o Ao fIUe gy =T v srefiy 5o
(BTES AT THEE qTHT) o |72 THRHATT JIATE F1 |

(3) A==l #T TH FAT - 213.8 THY (ITFIU &I SF @A) F qTO7 d2F ¢ IHT TFLTIT
TAFERISHIET ¥ ATHH! 31T {hee? o T AT H7 TH H7|

(WRLEL

X-31eT U ITehT HaTAd STedT el o aTqer Y-37e] G¥ AFLTI0T HIAT T SAA T FHleh ST (SAd+ i 1

TTZAT FT Uk HIS ah dAT F,HAE a6 F STqT qidl GoF w1 20 & O Fh STedT Ik § STedT hl
gfaeraar it ToET )

JATHT 6 AT FTATC ..o =0.25 I



[¢TT [1—=vE 3(ii)] T T TSI © T 9

SRIESE I A 1 1 AU =500 fyo o

ATV AT F THAT A AT ..=

AT a6 T Y AT o q19eT S50 1 998t gigor /19 = X fidoe
AYE § T § FeAqefier i i qraeradr ..=2X

(ix) SIEIT gewshier srear &1 [t

GEIEERED

(1) 1000 o &ffo Fiegafes: waTed # 1.97 I AU Fo= & 0.005M T
(FEtfaeEATE Y eates TEe, [(HOOCCH2), NCH; CHz ]2 NCH, COOH; sfvrfas® we
393.35) T = F9TT F1 800 firo ofte WY =T AT A T a¥E & [N aF TH FI| FAL F
TTTHETT TF ST AT AT /T =T &7 1 e #:7 2)

(2) "5 & eTeor & 9efad 36 w0 AT & 7E (i) (F) 7 747 Ffra o7 ATHHT|
(CIEIRIEICHCIER 1))

(1) ST gaaefie sEar w1 Fewur- 250 o #fTo ITH =T Ia4H &l 1 #led TATHIL FATEH
(ST FATER) § AT | ST =1 dF 250 o Ao AT & fFTT | {g 0% UF The @ 37
I HT Gfas OF H 60 fae % ATt sgrede 1 fheer I gRT 1 slex afegdies wmes §
ey Y| TATHIT TATEF 37 fheed T¥ &7 ITe-aTe &g (1T % 10 o <ffo 9mT F Ay *0 &
FH T qW)| T ST fohee T2 gaT § | FAegHicH FATeF & =qia | dig 5 o ro g w= ¥
TS THETT 37 R AT &1 T &4 | S 9 Al redsdhe § qAT He

(2) ST TEmeaee =1 & 10 o &To & 500 o o Afegaics wames # fUue ¥ =T 3T
AT I (FTES AT UTRe aTe) 3 1 JT7 397 #¢

(3) AT T TH FIAT - 213.8 THY (ITHLW I 5 A=) F T &d I GZH AT
FYFEIRIEET IT AT 3T e FFT 1w /AT &1 T 9

(3T) SroTET

X-37&7 U¥ I T ST HAigdT & aTder Y-31eT 9% TGO HATHT FT AT 3 Sear e 7
HIEdT T Uk AIAE a5 dATL HL, AAH a6 | ST Tiadl 4oF 1 20 | IO FTh STl 3a4h H STl 0l
gfereraar ¥ T F

TR
AT o THA BT AT ... =0.25 9
RIS A A1 1 AR = 1000ff o #To

AT H & A T g = 50 AT
ORI AL F FHAT o0l AT =Y
Y STF9TTOOT o ATUET AT 56 o o7 7 @rer qigor gra= X frfiug
IATH | TTaerd ST Fereefier St .o = 20X
CEIECLERI

(1) TSI TF Solfeaedh T Soraei e qIs 9¥ (AT ST AT T |
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(2) ST fohT ST AT T = o STHLOT AT AT FTLHA o6 I g1 ATRY 3T T STES FATTH
TREE (1:4) ¥ &0 ST ATRY T TeTETad e S & 37 6 &me Sea T & o=ef avg o
0 ST AT

3) wTa+ & forw fove 1w &Y =rer & i 912 e Jreul

4) 97T ST AT =1 F T8 HawTad & TATT 99 Fl ag< o theed 90  TgHAT ATgul

5) Tt &7 ITTRT F2A & TETT, G & F97 o (o707 Iv2 UF 9T g9 hees Iu% 92 |

6) BT T FH & T 6 [0 TZA A T g3 STAT ST ATRT qTih [heed T9T AT g S0
S oY & e S 7|
(7) T[T F g = FI TTAT FA & (T ORI TS HT START T ALl

4, I AT HT TALAT V H, ART F | “SM@TT ART 0 Lgd FeAl 394 & fafaaer ofd & srefie, Soefrd

“STETE O Tied @ell sl ATemor [Aterceat” § Metarted arg feoaor sia.emfud R STos, srriq:-
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MINISTRY OF AGRICULTURE AND FARMERS WELFARE
(Department of Agriculture and Farmers Welfare)
ORDER
New Delhi, the 21st September, 2021

S.0. 3901(E).—In exercise of the powers conferred by section 3 of the Essential Commodities Act,
1955 (10 of 1955), the Central Government hereby makes the following Order further to amend the
Fertilizer (Inorganic, Organic or Mixed) (Control) Order, 1985, namely:-

1. (1) This Order may be called the Fertilizer (Inorganic, Organic or Mixed) (Control) Sixth
Amendment Order, 2021.

(2) It shall come into force on the date of its publication in the Official Gazette.

2. In the Fertilizer (Inorganic, Organic or Mixed) (Control) Order, 1985 (hereinafter referred to as the
said Order), in Schedule —I, in Part-A, under the heading “SPECIFICATIONS OF
FERTILIZERS”,-

(i) under sub-heading 1(g) relating to “ MICRONUTRIENTS “, in serial number 19 relating to Zinc
Polyphosphate, in item (v) for figure “3.0”, the figure “9.0” shall be substituted;

(ii) under sub-heading 1 (k) relating to “LIQUID FERTILISER”, after serial number 8 and the entries
relating thereto, the following serial number and entries shall be inserted namely:-

“9. Potassium Thiosulphate (K,S,05)
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0] Water soluble Potassium (as K,O) percent by 25.0
weight, minimum
(i) Sulphur (as S) percent by weight, minimum 17.0
(iii) Density (at 25° C) 1.45-1.49
(iv) Lead (as Pb) percent by weight maximum 0.001
(v) Arsenic (as As) percent by weight 0.001
maximum
(vi) Appearance Clear, Colourless liquid solution

10. Calcium Thiosulphate (CaS,03)

0] Total Calcium (as Ca) percent weight, minimum 6.0

(i) Sulphur (as S) percent by weight minimum 10.0

(iii) Density (at 25° C) 1.22-1.26

(iv) Lead (as pb) percent by weight / weight maximum 0.001

(v) Arsenic percent by weight / weight maximum 0.001

(vi) Appearance Clear, Colourless liquid solution.”

3. In Schedule Il of the said Order, in Part B, after serial number 31 and entries relating thereto, the
following serial numbers and entries shall be inserted, namely:-

“32. Method of analysis of Zinc Polyphosphate
(i) Quality of reagents
Pure chemicals and distilled water shall be used in tests.

Note: Pure chemicals shall mean chemicals that do not contain impurities which affect the results of
analysis.

Demineralised water means the water obtained after passing distilled water through a cation and an anion
exchange resins or a combined cationation exchange resin. Glass distilled water means distilled water that
is redistilled in a glass distillation apparatus.

(ii) Determination of zinc:
(a) Reagents

(1) Standard zinc solution- Weigh accurately 1.0 g of zinc metal A.R. grade in a 250 mL beaker.
Add 20 mL HCI (1 : 1) to it and cover with a watch glass. Keep it for a few hours and allow it to dissolve
completely. Transfer it to one litre flask through a funnel giving at least 10 washings of beaker and funnel
with glass distilled water. Make up the volume using glass distilled water. Stopper the flask and shake the
solution well. This is 1000 ppm zinc solution herein after called Standard A. This solution should be stored
in a clean bottle for further use. Dilute 10ml of 1000 ppm solution of zinc (Standard A) to 1litre to get
10ppm standard zinc solution designated as Standard B.

(2) Concentrated hydrochloric acid (HCI).

(3) Glass distilled water of pH 2.5. Dilute 1 ml of concentrated hydrochloric acid to one litre with
glass distilled water and adjust the pH to 2.5 with a pH meter using HCI or NaOH. This solution is called
acidified water and 5 to 10 litres of this solution should be prepared at a time. Do not use sulphuric acid
for preparing this acidified water.
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(4) Preparation of working standards- Pipette the following volume of Standard B in 50ml
numbered volumetric flask and make the volume with acidified water (See Table below). Stopper the flasks
and shake them well. Prepare the standard in duplicate. The same acidified water should be used for
preparing the solution of unknown fertilizer samples. Fresh standards should be prepared every time when a
fresh lot of acidified water is prepared.

Flask No. Volume of standard B taken (ml)  |Concentration of zinc after making volume to
50 ml (ppm)

1 0 0

2 1 0.2
3 2 0.4
4 3 0.6
5 4 0.8
6 5 1.0
7 7 14
8 9 1.8
9 10 2.0

(b) Procedure

(1) Preparation of zinc polyphosphate fertilizer sample - Weigh 250 mg (0.25 g) fertilizer in a clean
watch glass. Transfer into a 250 mL Erlenmeyer flask (conical flask) using a funnel. Wash the watch glass
and funnel with 10 mL concentrated hydrochloric acid. Do not use sulphuric acid for dissolving the
sample. Do not dilute with water. Place a funnel over the mouth of the Erlenmeyer flask and heat over a
hot plate till fumes of acid appear. Allow the solution to cool to room temperature. Carefully add 100 mL
water and swirl to mix. Then filter through Whatman 1 filter paper into a 1L volumetric flask. Wash the
Erlenmeyer flask and filter paper repeatedly (at least ten times with 10 mL portions of water) and then
dilute to volume. Prepare these solutions in duplicate.

(2) Pipette 10 ml of the prepared solution in 500ml volumetric flask and make the volume with
acidified water (hydrochloric acid water).

(3) Flaming the solutions-- Flame the standards and the filtered samples on atomic absorption
spectrophotometer at a wavelength of 213.8 mu (Zn line of the instrument).

(c) Calculations

Prepare a standard curve of known concentrations of zinc solution by plotting the absorbance values on Y-
axis against their respective zinc concentration on X-axis Calculate the percentage zinc in zinc fertilizer by
multiplying zinc concentration value calculation from standard curve by 20.

Example

Weigh of the fertilizers sample ................. =0.25¢
Volume made.........cooveeivnienieieeee e, = 1000 ml
Further dilution ..........ccocooiiiiiiii =50 times

Reading of the samples form atomic absorption...=Y

Corresponding ~ concentration  value  of zinc  from  standard curve  against Y
absorbance..........ccooeviiiiiiic =X ppm

Percentage zinc in the fertilizer................. =20X
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(d) Precautions
(1) Weighing must be done on an electric or electronic balance.

(2) All the glass apparatus to be used should be of corning or borosil make and washed with dilute
hydrochloric acid (1:4), and subsequently washed thoroughly with distilled water and then with
glass distilled water.

(3) The pipette should be rinsed thrice with the same solution to be measured.

(4) The outside or the pipette should be wiped with filter paper after taking out from the solution to
be measured.

(5) After using the pipettes, wash with distilled water and place them on a clean dry filter paper in
order to prevent contamination.

(6) To start filtration only a few drops should be added first in order to wet the filter paper and then
continue further filtration.

(7) Do not use sulphuric acid for dissolving the sample or for dilution of solution prior to analysis.
(iii) Determination of magnesium
(a) Reagents

(1) Strontium chloride- Dissolve 7.5 g of strontium chloride (SrCl,.6H,0) in one litre of glass
distilled water.

(2) Standard magnesium solution- Weigh 0.507 g of magnesium sulphate (MgS0O,.7H,0) on a
clean watch glass and transfer it to one litre flask through the funnel giving several washings to
watch glass and the funnel with glass distilled water. This is 50ppm Mg solution Dilute 10ml of
50 ppm solution of Mg to 100ml to get 5 ppm standard Mg solution.

(3) Preparation of working standards- Pipette the following volume of 5 ppm standard Mg
solution in 50ml numbered volumetric flasks. Add 10ml of strontium chloride solution to each
flask and make up the volume to 50 ml. Stopper the flask and shake them well prepare fresh
standards every for night.

Flask | Volume of 5 ppm Mg | Volume of strontium  |Concentration of magnesium after,
No. Solution taken (ml) chloride added (ml) making the flask to 50 ml (ppm)
1 0.0 10.0 0.0
2 2.0 10.0 0.2
3 4.0 10.0 0.4
4 6.0 10.0 0.6
5 8.0 10.0 0.8
6 10.0 10.0 1.0

(b) Procedure

(1) Pipette 5ml of the solution which was prepared for the determination of zinc by dissolving 0.25
g of the fertilizer sample in one litre flask [this section (ii) (b) (1)] Add 50ml of strontium chloride Make up
the volume to 250ml.

(2) Flame the standards and the samples on atomic absorption spectrophotometer at a wave length
of 285.5 mu (Mg line of the instrument)

(c) Calculations

Prepare a standard curve of known concentrations of Mg solutions by plotting the absorbance value on
Y-axis against their respective concentration values on X-axis. Percentage magnesium in the fertilizer will
correspond to the magnesium concentration value calculated from the standard curve multiplied by 20.
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Example:

Weight of the fertilizer ...........cccccoooveeeeee. =0.25¢g
Volume made.......cccoevvevveieeern e = 1000 ml.
Further dilution...........cccceovvieininiicne =50 times

Reading of the sample from atomic absorption
spectrophotometer............ccovvvvveienienen. =Y
Corresponding concentration of Mg from standard
curve against Y absorbance...........ccccoeeiiiinennen, =X ppm
Percentage magnesium in the fertilizer............... =20X
(iv) Determination of lead

(a) Reagents

(1) Standard lead solution- Weigh 0.1599 g of lead nitrate [Pb(NOs),] on a clean watch glass and
transfer it to one litre flask through a funnel using glass distilled water. Add 10ml of concentrated distilled
nitric acid and make the volume upto the mark. Stopper the flask and shake the solution well. This is 100
ppm lead solution and should be stored in a clean bottle for further use. Dilute 10 ml of 100 ppm solution of
lead to 100ml with 1 percent nitric acid solution to get 10 ppm standard lead solution.

(2) 1 percent nitric acid solution- Dilute 10ml of concentrated distilled nitric acid to one litre with
glass distilled water.

(3) 10 percent nitric acid solution- Dilute 10ml of concentrated distilled nitric acid to 100ml with
glass distilled water.

(4) 20 percent zinc sulphate solution- Weigh 20g of zinc sulphate (ZnSQO,4.7H,0) and dilute to
100ml with 1 percent nitric acid solution.

(5) Preparation of working standards- Pipette the following volume of 10 ppm standard lead
solution in 50 ml numbered volumetric flasks. Add 5ml of 20 percent zinc sulphate solution to each flask
and make the volume with 1 percent nitric acid solution.

Flask No.|Volume of 10 ppm lead solution| Volume of 20% zinc sulphate | Concentration of lead after
taken (ml) solution added (ml) making the volume to 50ml
(ppm)

1 0.0 5.0 0.0

2 1.0 5.0 0.2

3 2.0 5.0 0.4

4 4.0 5.0 0.8

5 6.0 5.0 1.2

6 8.0 5.0 1.6

Stopper the flasks and shake them well.
(b) Procedure

(1) Preparation of zinc polyphosphate fertilizer samples- Weigh 1 g of the material on a clean
watch glass and transfer to 100 ml volumetric flask through the funnel using 10 ml of 10 percent nitric acid
solution. Let it stand for a few hours till it dissolves. Add 10 mL of 20% zinc sulphate solution to the flask.
Make the volume with glass distilled water. Samples should be prepared in duplicate.

(2) Flaming the solution-- Flame the standards and the samples on atomic absorption
spectrophotometer at a wavelength of 217 m (Lead line of the instrument)
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(c) Calculations

Prepare a standard curve of known concentrations of lead solution by plotting the absorbance values on Y -
axis against their respective lead concentration on X -axis. Calculate the percentage lead in zinc
polyphosphate fertilizer by multiplying lead concentration value calculated from standard curve by 0.01.

Example:

Weight of the fertilizer ...........c.ccoeovevnnne. =10g
Volume made........ocoovviinninineneiee =100 ml.
Further dilution...........ccccovveveieiciincnne = Nil

Reading of the sample from atomic absorption
spectrophotometer..........ccocvvveeevvrieinnnns =Y
Corresponding concentration of Pb from standard

curve against Y absorbance............c.ccoceiiiiinne. =X ppm
Percentage Pb in the fertilizer............... =0.01X

(V) Determination of Arsenic (as As)

The principle and reagents in this case shall substantially be the same as given in Schedule IV, Part D, 12
relating to determination of As in organic fertilizers by Atom Absorption Spectrophotometer (AAS).

(a) Reagents
(1) Standard sodium hydroxide solution-- approximately 20 percent.

(2) Standard arsenic trioxide solution - Dissolve 1.320 gm. of resublimed arsenic trioxide (AS, Os) in
25 ml. sodium hydroxide solution and neutralize with dilute sulphuric acid. Dilute with freshly
distilled water containing 10ml of concentrated sulphuric acid per liter and make up the volume to
1 liter. This solution contains 1000 ppm As and is solution A.

(3) Pipette 5 mL of solution A into a 1 L volumetric flask and dilute to volume. This solution contains
5 ppm As and is solution B

(4) Prepare standards having concentration of 0.05, 0.1 and 0.2 ppm by diluting 1.0, 2.0 and 4.0 ml,
respectively of 5 ppm Arsenic solution (solution B) with double distilled water in volumetric flask
and make up the volume to 100 ml

(b) Procedure

(1) Preparation of zinc polyphosphate fertilizer sample - Weigh 1.0 g of fertilizer in a clean watch
glass. Transfer into a 250 mL Erlenmeyer flask (conical flask) using a funnel. Wash the watch glass
and funnel with 10 mL concentrated hydrochloric acid. Place a funnel over the mouth of the
Erlenmeyer flask and heat over a hot plate till fumes of acid appear. Allow the solution to cool to
room temperature. Carefully add 100 mL water and swirl to mix. Neutralise the solution with 12
mL I N NaOH solution. Transfer to a 1 L volumetric flask and make up volume.

(2) Estimate Arsenic using vapour generation assembly attached to Atomic Absorption
Spectrophotometer as per the procedure given for the instrument. Use the solution of fertilizer
directly without further dilution.

(c) Calculations

Prepare a standard curve of known concentrations of As solutions by plotting the absorbance value on Y-
axis against their respective concentration values on X-axis. Percentage As in the fertilizer will correspond
to the As concentration value calculated from the standard curve multiplied by 0.1.

Example:
Weight of the fertilizer ..........c..cocceovvnnene. =10g

Volume Made.......cccveeeeeeeeeeeeeeee e =1000 ml.
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Further dilution..........ccccoovevviniicicne = Nil
Reading of the sample from atomic absorption
spectrophotometer............ccovovvvveicnenen. =Y
Corresponding concentration of AS from standard
curve against Y absorbance............ccoceeveieinnnne =X ppm
Percentage As in the fertilizer............... =0.1X
(vi) Determination of cadmium
Same as provided in paragraph (x) under subheading 7.
(a) Reagents and procedure same as in subheading 7 (x).
(b) Procedure

(1) Preparation of zinc polyphosphate fertilizer sample - Weigh 1.0 g of fertilizer in a clean watch
glass. Transfer into a 100 mL beaker with 10 mL 20 percent hydrochloric acid. Heat over a hot
plate till dissolved. Allow the solution to cool to room temperature. Neutralise with 4 % NaOH
solution (1 N NaOH) to pH 2.5. Transfer to a 100 mL volumetric flask and make up volume.

(2) Aspirate the standards as well as the sample solution for Cd on an atomic absorption
spectrophotometer at a wavelength of 228.8 nm using air acetylene flame and note the absorbance

for each solution.

(©) Calculations

Prepare a standard curve of known concentrations of Cd solutions by plotting the absorbance value on Y-
axis against their respective concentration values on X-axis. Percentage As in the fertilizer will correspond

to the Cd concentration value calculated from the standard curve multiplied by 0.01.

Example:

Weight of the fertilizer .............ccoceovvnnnne. =10g
Volume made.......ccoovvevveneininese e =100 ml.
Further dilution...........ccccovveveneiciccne = Nil

Reading of the sample from atomic absorption
spectrophotometer.........ccoeveveevevvcveienns =Y
Corresponding concentration of Cd from standard

curve against Y absorbance............c.ccoceieiininne, =X ppm
Percentage Cd in the fertilizer............... =0.01X

(vii) Determination of pH

(a) Procedure

Weigh 5 g of fertilizer into a 100 mL beaker. Add 50 mL distilled water, stir and immediately

record pH before the suspension sediments.
(viii) Determination of water soluble zinc
(a) Reagents

As described in item (ii) (a) of this serial number relating to “Determination of Zinc”.

(b) Procedure
(1) Extraction of water soluble zinc
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Weigh 250 mg zinc fertilizer into a 500 mL Erlenmeyer flask (conical flask). Add 100 mL of glass
distilled water. Place a stopper at the mouth and shake the solution in a horizontal shaker for 15
min. Filter through a Whatman 1 filter paper into a 500 mL volumetric flask. Wash the Erlenmeyer
flask and filter paper repeatedly (at least ten times with 10 mL portions of water). Remove the
funnel and filter paper. Add 5 mL concentrated HCI directly to the solution in the volumetric flask
and then make up volume. Prepare these solutions in duplicate.

(2) Pipette 5ml of the prepared solution in 50ml volumetric flask and make the volume with acidified
water (hydrochloric acid water).

(3) Flaming the solutions-- Flame the standards and the filtered samples on atomic absorption
spectrophotometer at a wavelength of 213.8 mu (Zn line of the instrument).

(c) Calculations

Prepare a standard curve of known concentrations of zinc solution by plotting the absorbance values on Y-
axis against their respective zinc concentration on X-axis Calculate the percentage zinc in zinc fertilizer by
multiplying zinc concentration value calculation from standard curve by 20.

Example.

Weigh of the fertilizers sample ................. =0.25¢
Volume Made.......ccovvevevviesiere e =500 ml
Further dilution ..........ccccoovvierniiiccien =10 times

Reading of the samples form atomic absorption...=Y

Corresponding ~ concentration  value  of zinc  from  standard curve  against Y
absorbance........cccoceve i =X ppm

(ix) Determination of DTPA soluble zinc
(a) Reagents

(1) Prepare a solution of 0.005 M DTPA (diethylenetriaminepentaacetic acid, [(HOOCCH,),
NCH,CH,],NCH,COOQOH; molecular weight 393.35) by weighing 1.97 g DTPA in a 1000 mL volumetric
flask. Add 800 mL water and heat till it is completely dissolved. Cool to room temperature and then make
up the volume to 1 litre.

(2) Other reagents as described in item (ii) (a) of this serial number relating to “Determination of
Zinc”.

(b) Procedure

(1) Extraction of DTPA soluble zinc- Weigh 250 mg zinc fertilizer into a 1 L Erlenmeyer flask
(conical flask). Add 250 mL of the DTPA solution. Place a stopper at the mouth and shake the solution in a
horizontal shaker for 60 min. Filter through a Whatman 1 filter paper into a 1 L volumetric flask. Wash the
Erlenmeyer flask and filter paper repeatedly (at least ten times with 10 mL portions of water). Remove the
funnel and filter paper. Add 5 mL concentrated HCI directly to the solution in the volumetric flask and then
make up volume. Prepare these solutions in duplicate.

(2) Pipette 10 mL of the DTPA extracted solution into a 500 mL volumetric flask and make up
volume with acidified water (hydrochloric acid water).

(3) Flaming the solutions-- Flame the standards and the filtered samples on atomic absorption
spectrophotometer at a wavelength of 213.8 mu (Zn line of the instrument).

(c) Calculations

Prepare a standard curve of know concentrations of zinc solution by plotting the absorbance values on
Y-axis against their respective zinc concentration on X-axis Calculate the percentage zinc in zinc fertilizer
by multiplying zinc concentration value calculation from standard curve by 20.
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Example.

Weigh of the fertilizers sample .................. =0.25¢
Volume mMade.......ccovevevviieniee e = 1000 ml
Further dilution ..........ccccoovvieiciiiieen, =50 times

Reading of the samples form atomic absorption...=Y

Corresponding ~ concentration  value  of zinc  from  standard curve  against Y
absorbance..........ccocvve i =X ppm

(d) Precautions
(1) Weighing must be done on a electric or electronic balance

(2) All the glass apparatus to be used should be of corning or borosil make and washed with dilute
hydrochloric acid (1:4) and subsequently washed thoroughly with distilled water and then with
glass distilled water.

(3) The pipette should be rinsed thrice with the same solution to be measured.

(4) The outside or the pipette should be wiped with filter paper after taking out form the solution to
be measured.

(5) After using the pipettes, place them on a clean dry filter paper in order to prevent
contamination.

(6) To start filtration only a few drops should be added first in order to wet the filter paper and then
continue further filtration.

(7) Do not use sulphuric acid for dilution of solution prior to analysis.

4, In Schedule V to the said Order, in Part A, under the heading “SPECIFICATIONS OF NON-
EDIBLE DE-OILED CAKE FERTILIZERS”, under the sub-heading “1. General Specifications of Non-
edible De-Oiled Cake, the following footnote shall be inserted, namely:-

“Note.-A company can sell the deoiled cake under its source name as Castor, Neem, Karanj
(Pongamiapinnata), Mahua (madhucalongifolia) and Jatropha deoiled cake and can also print any
specification of nutrient content over and above the minimum specification of nutrient prescribed under
the general specifications of Non edible deoiled cake specified in FCO”.

[F. No. 2-1/2021 Fert.Law]
CHHAVI JHA, Jt. Secy.

Note : The principal Order was published in the Gazette of India vide G.S.R. number 758(E), dated the
25th September, 1985 and was last amended vide number S.O. 2671(E) dated 1st July, 2021.
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