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j¨ve‡iUwii wbivc` e¨envi
)



	j¨ve‡iUwi‡Z e¨eüZ Riæwi K‡qKwU DcKiY wb‡¤œ †`Iqv nj:
	1. G‡cÖvb 	2. wbivc` Møvm 	3. gv¯‹
	4. n¨vÛ Møvfm 	5. AwMœwbe©vcK hš¿
	j¨ve‡iUwi‡Z Drcbœ ÿwZKi M¨vm:
	NO2, NH3, SO2, H2S, CO2
	j¨ve‡iUwi‡Z e¨eüZ cÖ‡qvRbxq mvgMÖx:
	†U÷wUDe, weKvi, dv‡bj, KwbK¨vj d¬v¯‹, †gRvwis d¬v¯‹, †gRvwis wmwjÛvi, Iqvk †evZj, ey¨‡iU, wc‡cU, wi‡q‡R›U †evZj, wjweM kxZK, IqvP Møvm, w¯úwiU j¨v¤ú|
	j¨ve‡iUwi‡Z ey¨‡iU cwi®‹vi Kivi Rb¨ K2Cr2O7 I Mvp H2SO4-Gi `ªeY e¨envi Kiv nq|
	j¨ve‡iUwi‡Z ivmvqwbK we‡køl‡Yi cÖ‡qvR‡b Aí cwigvY Dcv`v‡bi IRb cwigvc Kiv Avek¨K| Giƒc IRb cwigvc Kivi Rb¨ †h hš¿ e¨envi Kiv nq Zvi bvg Ôcj-eyw½Õ ivmvqwbK e¨v‡jÝ|
	cj-eyw½i mvnv‡h¨ 0.0001 g IRb cwigvc Kiv m¤¢e|
	cj-eyw½ e¨v‡jÝ Pvi As‡k wef³|
	AvqZbwgwZK d¬v¯‹‡K ÷¨vÛvW© d¬v¯‹ e‡j|
	†j‡ewjs ¯Œz Gi KvR nj, wbw³i mgZv eRvq ivLv|
	cÖZ¨ÿfv‡e IRb wbY©q c×wZ wZb cÖKvi|
	ey¨‡iU n‡”Q wgwjwgUv‡i `vM KvUv bj we‡kl|
	wc‡cU n‡”Q KvP wbwg©Z gv‡S †gvUv, GK gv_v miæ Ab¨ cÖvšÍ †PvLv cvÎ we‡kl|
	1855 mv‡j eyb‡mb evb©vi Avwe®‹…Z nq|
	`xwßnxb wkLvi ZvcgvÎv cÖvq 1830C|
	†h mKj ivmvqwbK `ªe¨ m~h©‡jv‡K we‡qvwRZ nq †m¸‡jv‡K Mvp iwOb †evZ‡j ivLv nq|
	j¨ve‡iUwi‡Z wi‡q‡R›U †evZj‡K MSDS µg Abymv‡i mvRv‡Z n‡e|
	ivBWvi n‡jv wbw`©ó Rvbv f‡ii GKwU AwZm~² avZe Zv‡ii evKv‡bv UzKiv hv e¨v‡j‡Ýi ex‡gi Dci w`‡q PjvPj Ki‡Z cv‡i|
	Pvi wWwRU e¨v‡jÝ w`‡q me©wb¤œ 0.1 wgwjMÖvg fi †bIqv hvq|
	cÖwZwU ivBWv‡ii Rb¨ wbw`©ó f‡ii GKwU w¯’i msL¨vm~PK gvb cvIqv hvq Zv‡K ivBWvi `ªæeK e‡j|
	wmwjKv I †evib A·vB‡Wi mgš^q‡K ey¨‡ivwmwj‡KU Møvm e‡j|
	10mg ev1mL Gi Kg cwigvY ivmvqwbK Dcv`v‡bi we‡køl‡Y gvB‡µv A¨vbvjvBwmm e¨eüZ nq|
	10mg †_‡K 100mg Gi Kg ivmvqwbK Dcv`v‡bi †ÿ‡Î †mwg gvB‡µv we‡kølY e¨eüZ nq|
	we‡kølY imvq‡bi eY©vwj we`¨vq UV, IR, NMR, X-ray, Mass Spectrum cÖf…wZ †ÿ‡Î gvB‡µv A¨vbvjvBwmm c×wZ AbymiY Kiv nq|
	†µv‡gv‡UvMÖvwd, HPLC, GPLC, X-ray diffraction, B‡jK‡Uªv‡dv‡iwm‡m gvB‡µv A¨vbvjvBwmm c×wZ AbymiY Kiv nq|
	Zvc Kwg‡q †Kvb c`v_©‡K KwVb Ae¯’vq iƒcvšÍ‡ii cÖwµqv‡K A¨vwbwjs cÖwµqv e‡j|
	w¯’i ZvcgvÎvq 1.0L `ªe‡b `ªexf‚Z `ª‡ei †gvj msL¨vB n‡jv `ªe‡bi †gvjvi NbgvÎv ev †gvjvwiwU|
	1000g `ªve‡K `ªexf‚Z `ª‡ei MÖvg AvbweK fi ev †gvj msL¨v‡K `ªe‡bi †gvjvwjwU e‡j| 
	†gvjvwiwU ZvcgvÎvi Dci wbf©ikxj|
	†h mKj c`v_© mg~n evqyi Dcv`vb Øviv cÖZ¨ÿ ev c‡ivÿfv‡e AvµvšÍ nq bv Zv‡`i‡K cÖvBgvwi ÷¨vÛvW© c`v_© e‡j| †hgb- K2Cr2O7, Na2CO3, A·vwjK GwmW, mvKwmwbK GwmW|
	†h mKj c`v_© mg~n evqyi Dcv`vb Øviv cÖZ¨ÿ ev c‡ivÿfv‡e AvµvšÍ nq Zv‡`i‡K †m‡KÛvwi ÷¨vÛvW© c`v_© e‡j| †hgb- HCl, H2SO4, KMnO4|
	HNO3 I HCl Gi 1 : 3 Abycv‡Zi wgkÖY‡K ivRv¤ø e‡j|
	ÿvihy³ cUvwmqvg gviwKDwiK Av‡qvWvBW‡K †bmjvi weKviK e‡j|
	kix‡i GwmW co‡j jNy NaHCO3 Øviv ay‡Z n‡e|
	NaHCO3cvwb‡Z wg‡k cvwbi pHgv‡bi e„w× NUvq|
	†K¬v‡ivdig cvwb‡Z `ªexf‚Z n‡q cvwb‡Z Dcw¯’Z m~² AYyRxe aŸsm K‡i d‡j DO, BOD I COD Gi fvimvg¨ webó nq|
	ÿqKvix c`v‡_©i pH 2.5 Gi †P‡q Kg I 12.5 Gi †P‡q †ewk nq|
	†eviv· Gi ms‡KZ- Na2B4O7.10H2O

Important Questions

1.	w¯úwiU j¨v¤ú ˆZwi‡Z e¨eüZ nq-
	A. †mvWvjvBg KvP	B. cvB‡i· KvP
	C. wmwjKv KvP		D. †µvwgqvg KvP
	Soln:B
2.	wjweM kxZK cixÿvMv‡i †Kvb cÖwµqvq e¨eüZ nq?
	A. cvZb		B. AvswkK cvZb
	C. ev®úxfeb		D. Nbxfeb
	Soln:A
3.	j¨ve‡iUwi‡Z cÖavbZ †Kvb KvP e¨eüZ nq?
	A. †ev‡ivwmwj‡KU KvP	B. wdDmW wmwjKv KvP
	C. †mvWv jvBg KvP	D. µzKm Møvm
	Soln:A
4.	†µvwgK GwmW Kx?
	A. cUvwmqvg WvB‡µv‡gU + nvB‡Wªv‡K¬vwiK GwmW
	B. cUvwmqvg WvB‡µv‡gU + jNy mvjwdDwiK GwmW
	C. cUvwmqvg WvB‡µv‡gU + Mvp bvBwUªK GwmW
	D. cUvwmqvg WvB‡µv‡gU + Mvp mvjwdDwiK GwmW
	Soln:D
5.	Kv‡Pi hš¿vs‡k _vKv wMÖR cwi®‹v‡i cwi®‹viK e¨env‡ii µg †KvbwU?
	A. A¨vj‡Kvnj < cvwb < ÿvi	B. A¨vwm‡Uvb < jNy HCl <ÿvi
	C. †cÖvcv‡bvb < jNy NaOH <cvwZZ cvwb
	D. †cÖvcvb¨vj < jNy KOH <cvwZZ cvwb
	Soln:C
6.	`ye©j A‡¤øi ˆewkó¨ †KvbwU?
	A. we‡qvRb aªæe‡Ki gvb Kg	B. we‡qvRb aªæe‡Ki gvb †ewk
	C. m¤ú~Y©iƒ‡c AvqwbZ nq	D. AwaK cwigvY †cÖvUb `vb K‡i
	Soln:A
7.	Kv‡Pi hš¿‡K RxevYygy³ Ki‡Z e¨eüZ nq-
	A. MvpHCl		B. cvwZZ cvwb
	C. B_vbj		D. †K¬vwgK GwmW
	Soln:C
8.	Zzjv`Û ˆZwi‡Z e¨eüZ nq †KvbwU?
	A. †jvnv		B. wRsK
	C. g¨vM‡bwmqvg w÷j	D. A¨vjywgwbqvg
	Soln:D
9.	we‡g 0me©ev‡g, †gvU `v‡Mi cwigvY 50 Ges Av‡ivnx Gi fi 10mg n‡j, ivBWvi aªæeK KZ?
	A. 0.0002 MÖvg		B. 0.002 MÖvg
	C. 0.003 MÖvg		D. 0.0004 MÖvg
	Soln:D
10.	Iqvm †evZ‡ji 15 cm `xN© KvPb‡ji gvSLv‡b KZ †Kv‡Y evuKv‡bv nq?
	A. 90	B. 120	C. 180	D.270
	Soln:B
11.	wb‡Pi †Kvb `ªe‡Yi Rb¨ ivevi wUDe I wcÖÝ KK©hy³ ey¨‡iU e¨envi Kiv hvq bv?
	A. Av‡qvwWb `ªeY	B. KMnO4`ªeY
	C. AgNO3`ªeY	D. A + B + C
	Soln:D
 (
A_©‰bwZK imvqb
)12.	c¨v_jwRK¨vj cixÿvi †ÿ‡Î e¨eüZ †U÷wUDe‡K Kx Øviv cwi®‹vi Ki‡Z nq?
	A. weøwPs cvDWvi	B. VvÛv cvwb dzwU‡q
	C. †µvwgK GwmW Øviv †aŠZ K‡i	D. mvevb w`‡q
	Soln:C
13.	eybm‡b evb©vi D™¢veb K‡ib †K?
	A. ievU© eyb‡mb		B. ievU© evb©vi
	C. ievU© eªvDb		D. ievU© evb©vUBmn
	Soln:A

14.	eyb‡mb evb©vi Øviv PxbvgvwU‡K DËvß Kiv nq †Kb?
	A. Nbxfe‡bi Rb¨	B. ZijxKi‡Yi Rb¨
	C. KwVbxfe‡bi Rb¨	D. ev®úxfe‡bi Rb¨
	Soln:D

15.	eyb‡mb evb©v‡ii RviY wkLvq Kx cwigvY Zvc Drcbœ nq?
	A. 1830C		B. 1730C
	C. 1530C		D. 1430C
	Soln:A

16.	Av‡jv‡K mwµq wi‡q‡R›U ivLv nq-
	A. mv`v †evZ‡j	B. ev`vwg e‡Y©i †evZ‡j
	C. mvaviY †evZ‡j	D. gvwUi †evZ‡j
	Soln:B

17.	Kviwm‡bv‡Rb †KvbwU?
	A. A¨vwbwjb		B. mvqvbvBW Avqb
	C. †K¬v‡ivdig		D. †K¬v‡iv †ebwRb
	Soln:A

18.	†KvbwU welv³ Dcv`v‡bi weKí?
	A. CHCl3		B. C6H6
	C. C6H5–CH3		D. HCl
	Soln:C

19.	LiAlH4 †K aŸsm Kivi Rb¨ wb‡Pi †KvbwU e¨eüZ nq?
	A. MgSO4	B. K2SO4	C. CaSO4	D. Li2SO4
	Soln:A

20.	NO2, SO2, CO2 M¨vmwU evqy‡Z wg‡k †h e„wó ˆZwi K‡i Zv‡K Kx e‡j?
	A. ÿvi e„wó		B. GwmW e„wó
	C. cvwb e„wó		D. wkjv e„wó
	Soln:B

21.	 †c‡U GwmW †M‡j Zvi wPwKrmvq e¨eüZ nq-
	A. 12% NaHCO3`ªeY	B. 8% NaHCO3`ªeY 
	C. 2% Mg(OH)2`ªeY	D. 8% Mg(OH)2`ªeY 
	Soln:D

22.	†K¬vgv‡UvMÖvwd‡Z e¨eüZ nq-
	A. gvB‡µv A¨vbvjvBwmm	B. †mwg-gvB‡µv A¨vbvjvBwmm 
	C. g¨v‡µv A¨vbvjvBwmm	D. Avqb wWUviwg‡bkb 
	Soln:A




















	cÖvK…wZK M¨v‡mi e¨envi wb¤œiƒc:
	we`y¨r Drcv`‡b e¨eüZ M¨v‡mi †gvU cwigvY = 55%| [miKvwi + wewfbœ †emiKvwi cÖKí = 39% + 16%]
	wkí‡ÿ‡Î, Pv evMv‡b (17 + 1)% = 18%|
	BDwiqv mvi  Drcv`‡b = 10%|
	evmv-evwo‡Z R¡vjvwbiƒ‡c = 12%|
	Mvwoi R¡vjvwbiƒ‡c (CNG) = 5%|
	evsjv‡`‡k †gvU 6wU M¨vm wecYb †Kv¤úvwb i‡q‡Q:
	i. BAPEX		ii. CHEVRON
	iii. BGFCL		iv. SANTOS
	v. TULLOW		vi. SGFL
	Kqjvi †ÿÎ:
	QvB: Kqjvi LwbR `ªe¨‡K QvB e‡j| Kqjv‡Z QvB‡qi cwigvY Kg _vK DËg| GKwU fvj Kqjvi bgybvi 5% QvB _vKv fvj| QvB Gi mshyw³ wb¤œiƒc-

	SiO2 40%
	Al2O3  20–35%
	Fe2O3  5–25%
	CaO  1–1.5%
	MgO  0.5–4%
	Kqjvi †kÖYxwefvM:
	bvg
	ˆewkó¨
	K¨vjwi gvb

	1| wjMbvBU (AcwiYZ Kqjv)
	wc‡Ui †P‡q k³, ¯Íihy³ Ges Gi wfZi Kv‡Vi Ask we‡kl †`Lv hvq|
	5500–7000 BTU

	2| mveweUzwgbvm Kqjv
	Aby¾¡j, Kv‡jv I ¯Íixf‚Z| G Kqjv ga¨g gv‡bi R¡vjvbx wn‡m‡e cwiwPZ|
	8000–10,000 BTU

	3| weUzwgbvm Kqjv (75-90%C _v‡K)
	NbZ¡ †ewk, k³, f½yi Ges Mvp Kv‡jv e‡Y©i
	12,000–14000 BTU

	4| A¨vb_ªvmvBU Kqjv (80-90%C _v‡K)
	me©v‡cÿv KwVb I k³
	14000–15000 BTU


	BDwiqv Drcv`‡bi ivmvqwbK wewµqvmg~n:
	A¨v‡gvwbqv ms‡kølY:
	Zij evqy (N2 + O2) N2
	CH4C + 2H2 (g)
	N2(g) + 3H2(g) 2NH3(g)
	CO2 MVb: CH4(g) + 2O2 (l)  CO2(g) + 2H2O(l)
	KvuP:
	A`vbv`vi ¯^”Q KwVb c`v_©|
	ivmvqwbK cÖwZ‡iva ÿgZv I cÖwZmiY ÿgZv Lye D”P|
	ˆe`y¨wZK I Zvc cwievwnZv Kg|
	f½yi I Lye D”P mv›`ªZv gv‡bi AwaKvix|
	†Kvb MjbvsK †bB|
	KvuP Drcv`‡b KvuPvgvj:
	cÖ‡qvRbxq KvuPvgvj: 1| evwj (SiO2) 2| †mvWv (Na2O) 3| Pzb (CaO)
	AcÖavb KvuPvgvj: †m¸‡jv Kvu‡Pi g‡a¨ Aí cwigv‡Y _v‡K| h_v-
	1| †dj¯úvi
	2| †eviv· (Na2B4O7. 10H2O)
	3| më‡KK (Na2SO4)
	4| Av‡m©wbK UªvBA·vBW (As2O3)
	5| NaNO3evKNO3
	6| A¨vjywgbv (Al2O3)
	7| Kz‡jU
	8| †jW A·vBW (PbO)
	9| wid«¨v±wi eøK
	wmivwg‡Ki cÖavb KvuPvgvj 3wU:
	1| Kv`vgvwU
	2| †dj¯úvi
	3| evwj (wkí KviLvbvq wd¬›U bv‡g cwiwPZ)
	gÛ †K KvM‡R cwiYZ Kivi avc wZbwU:
	1| Beating2| Refining 3| Paper sheet making
	wm‡g›U Drcv`b:
	wm‡g‡›Ui cÖKvi‡f`: wm‡g›U cÖavbZ wZb cÖKvi| h_v-
	1| evqygÛjxq wm‡g›U: hv evqy‡Z k³ nq, wKš‘ cvwb‡Z ax‡i ax‡i big nq|
	2| nvB‡WªvwjK wm‡g›U: hv evqy I cvwb Dfq †ÿ‡ÎB k³ Ae¯’v eRvq iv‡L|
	3| A¤ø-wb‡ivaK wm‡g›U: G wm‡g›U RgvU †eu‡a k³ nevi mgq LwbK Gwm‡Wi wµqv evuav †`q|
	nvB‡WªvwjK wm‡g›U bvbv RvZxq nq| †hgb- nvB‡WªvwjK jvBg, †ivgvb wm‡g›U, †cvU©j¨vÛ wm‡g›U BZ¨vw` D‡jøL‡hvM¨|
	wm‡g›U Drcv`‡b e¨eüZ ivmvqwbK c`v_©mg~n:
	1| UªvBK¨vjwmqvg wmwj‡KU : 3CaO.SiO2
	2| UªvBK¨vjwmqvg A¨vjywg‡bU : 3CaO.Al2O3
	3| WvBK¨vjwmqvg wmwj‡KU : 3CaO.SiO2
	4| UªvBK¨vjwmqvg A¨vjywg‡bv †d‡iU : 3CaO.Al2O3.Fe2O3
	†cvU©j¨vÛ wm‡g‡›Ui mshyw³ wb¤œiƒc:
	CaO(60–70%), SiO2(20–28%), MgO(1.4%), Al2O3(3.8%), SiO2(3.11%)
	Avqib wimvBwK¬s cÖwµqvq e¨eüZ Pzjøx wZbwU:
	1| B‡jKwUªK AvK© dv‡b©m
	2| †ewmK Aw·‡Rb dv‡b©m
	3| eøv÷ dv‡b©m

	cÖvK…wZK M¨vm‡ÿÎ, M¨v‡mi Dcv`vb I e¨envi:
	evsjv‡`‡k me©cÖ_g Avwe®‹…Z M¨vm‡ÿÎ wm‡j‡Ui nwicy‡i|
	evsjv‡`‡ki 1g e„nËg M¨vm‡ÿÎ weweqvbv Ges 2q e„nËg M¨vm‡ÿÎ wZZvm|
	evsjv‡`‡k me©cÖ_g M¨vm‡ÿÎ Avwe®‹…Z nq1955 mv‡j|
	QvZK M¨vmwdì Avew¯’Z mybvgMÄ †Rjvq|
	ˆKjvmwUjv M¨vm‡ÿÎ Aew¯’Z wm‡jU|
	MMCF Gi c~Y©iƒc wK-Million Mil Cubic Foot.
	evsjv‡`‡k M¨vm wecYb †Kv¤úvwb¸‡jvi g‡a¨ me‡P‡q eo †Kv¤úvwbBGFCIL|
	evsjv‡`‡ki cÖvK…wZK M¨v‡m wg‡_‡bi cwigvY kZKiv93.68-98 fvM|
	evsjv‡`‡k _vKv BDwiqv mvi KviLvbvi7wU|
	evsjv‡`‡ki me©e„nr BDwiqv mvi KviLvbvKAFCO|
	me©vwaK cÖvK…wZK M¨vm mvkÖqx KviLvbvKAFCO|

	evsjv‡`‡ki Kqjv‡ÿÎ:
	ivRgvnx, e¸ov, bIMvu, RqcyinvU, w`bvRcy‡ii eo cyKzwiqv I wm‡jU †Rjvq weUzwgbvm I wjMbvBU Kqjvi Lwb Av‡Q|
	†bÎ‡KvYv, mybvgMÄ I PÆMÖv‡gi ev›`ievb AÂ‡j wjMbvBU †kÖwYi Kqjv Lwb cvIqv †M‡Q|
	gv‡bi w`K w`‡q weUzwgbvm Kqjv DËg; wjMbvBU gva¨g I wcU Kqjv wb¤œgv‡bi|
	evsjv‡`‡ki me‡P‡q eo Kqjv Lwb RvgvjM‡Ä Kqjv‡ÿÎ|
	Kqjvi gvb cÖavbZ wbf©ikxjK¨vjwiwdK gv‡bi Dci|
	 Fuzzy Set Theory g‡Z Kqjvi gvb wbf©ikxj6wU ˆewk‡ó¨i Dci|
	1MJ/kg mgvb429.9065 BTU/Ib|
	cÖwZ Ub wjMbvBU Kqjv †_‡K weUzwgb cvIqv hvq70 cvDÛ|

	evsjv‡`‡k wkívq‡b m¤¢vebv:
	evsjv‡`‡k Avwe®‹…Z M¨vmwdí 25wUi g‡a¨ 22wU mwµq|
	M¨vmK‚‡ci msL¨v 104 I mwµq K‚c 8wU|
	evsjv‡`‡k LbbK…Z M¨vmK‚‡ci msL¨v104wU|

	evsjv‡`‡ki D‡jøL‡hvM¨ imvqb wkí cwiwPwZ:
	BCIC-Gi c~Y©iƒc Bangladesh Chemical Industries Corporation|
	evsjv‡`‡ki me‡P‡q eo mvi KviLvbv PÆMÖv‡gi KAFCO|
	BSFIC-Gi c~Y©iƒc Bangladesh Sugar and Food Industries Corporation|
	†dÂzMÄ mvi KviLvbvi Aci bvgNGFF|
	evsjv‡`‡k wm‡g›U d¨v±wii msL¨v45wU|
	gybœy wmivwgK Aew¯’ZavgivB|
	†e½j Møvm IqvK©m Aew¯’ZXvKvi †Wgivq|

	BDwiqv, KvP, wmivwgK, cví-†ccvi I wm‡g›U Drcv`b:
	CH4 †_‡K BDwiqv Drcv`‡bi avc 3wU|
	CO2I NH3 †_‡K BDwiqv Drcv`‡bi avc `ywU|
	iwOb KvuP ˆZwi‡Z Ae¯’všÍi avZzi A·vBW (Cu2O, FeO, Fe2O3, Cr2O3, NiO BZ¨vw`) e¨envi Kiv nq|
	Am”Q KvuP ˆZwii Rb¨ Sb, Sn IAs Gi A·vBW ev mvjdvBW e¨envi Kiv nq|
	wm‡g‡›Ui g~j Dcv`vb Pzb (CaO)|
	evZv‡m bvB‡Uªv‡R‡bi cwigvY78%|
	CH4 †_‡K CO2ˆZwi Kiv nq2 av‡c|
	wg‡_b †_‡K BDwiqv Drcv`‡b av‡ci msL¨v3wU|
	BDwiqv Drcv`‡bi 1g av‡c ˆZwi nqA¨v‡gvwbqvg Kve©‡bU|
	Psi-Gi c~Y©iƒcPounds per spuare inch|
	A¨v‡gvwbqv Drcv`‡b e¨eüZ H2 I N2-Gi AbycvZ3:1|
	BDwiqv Drcv`‡bi Rb¨ ˆZwi CO2 †kvl‡Yi Rb¨ e¨eüZ nqKCO3|
	Kv‡Pi cÖavb Dcv`vbwmwjKb WvBA·vBW|
	mvaviY Kvu‡Pi mshyw³Na2O.CaO.6SiO2|
	KvuP Gi †MŠY Dcv`vbZnCO3|
	KvuP‡K bxj e‡Y©i Kivi Rb¨ e¨envi nqCr2O3|
	Kvu‡Pi njy`vf e‡Y©i Rb¨ `vqxFe2O3|
	Kv`vgvwUi g~j Dcv`vbnvB‡Wª‡UW A¨vjywgwbqvg wmwj‡KU|
	A¨vjywgbvi weMjb ZvcgvÎv2454C|
	wmwjKb bvBUªvB‡Wi weMjb ZvcgvÎv1900C|
	†mjy‡jv‡Ri g~j Drm n‡jvDw™¢`|
	mvj‡dU cv‡íi Aci bvgµvdU cví|
	Dw™¢`‡`‡n †mjy‡jv‡Ri kZKiv cwigvY40–45%|
	wm‡g‡›Ui Av‡iK bvgnvBWªwjK wm‡g›U|
	†cvU©j¨vÛ wm‡g‡›U cÖavbZ Dcv`vb _v‡K4wU|
	†cvU©j¨vÛ wm‡g›U axiMwZ‡Z RgvU evuavi Rb¨ G‡Z †hvM Kiv nqwRcmvg|
	†cvU©j¨vÛ wm‡g‡›Ui cÖavb Dcv`vbUªvBK¨vjwmqvg wmwj‡KU|
	AwZwi³ cvwb AcmvwiZ ¯øvivx‡K ejv nqgvW|
	†cvU©j¨vÛ wm‡g›U Drcv`‡bi AwaKvsk wewµqv m¤úbœ nq KZ ZvcgvÎvq1500C|
	DbœZgv‡bi wm‡g‡›Ui Rb¨ G‡Z _vKv Pzb I evwK Dcv`vb¸‡jvi AbycvZ nIqv DwPZ1.9-2.15|
	DbœZgv‡bi wm‡g‡›U Dcw¯’Z SiO2I Al2O3 Gi AbycvZ nIqv DwPZ2.5-4|

	Pvgov U¨vwbs Gi g~jbxwZ:
	Pvgov wcKwjs G H2SO4I NaCl e¨eüZ nq|
	Pvgov g~jZ3 cÖKvi|
	†µvg U¨vwbs Kiv hv`yB c×wZ‡Z|
	Pvgovi ckg Acmvi‡Y e¨envi nqPzb|
	Pvgovq _vKv ckg mov‡bvi Rb¨ e¨eüZ nqeø¨v›U bvBd|
	wcKwjs Kivi KviYCa2+ Avqb AcmviY|
	eZ©gv‡b U¨vwbs G †µv‡gU je‡Yi cwie‡Z© e¨envi nq[Cr(H2O)6]SO4|
	†µvg U¨vwbs Gi ¸iæ‡Z Pvgovi pH gvb _v‡K3.0|
	wKDwis Kiv nq2 c×wZ‡Z|
	Pvgov U¨vwbs G e¨eüZ kv‡c©wbs G‡R›U¸‡jvi g‡a¨ mwµqCN–|
	KvwiswZb iK‡gi|

	wk‡íi `~lKmg~‡ni eY©bv:
	wm‡g›U KviLvbv †_‡K Drcbœ `~lK NO8, SO2, CaO ¸uov, e¯‘eYv, CO2 BZ¨vw`|
	BDwiqv KviLvbv †_‡K wbM©Z `~lKNH3, Rjxq I ev®úxq BDwiqv, CH4, SO2, NO2, CO2 I e¯‘KYv Ab¨Zg|
	Pvgov wkí e‡R©¨ gviK¨vcUvb, mvjdvBW, Cr3+, Cr4+, Ca2+ jeY, GbRvBg, is, †Zj, NH4+ jeY, Na2S, mvjwdDwiK GwmW _v‡K|
	wm‡g›U KviLvbv †_‡K m„ó Zij e‡R©¨i pHgvb12.5-13.5|
	TDSTotal Dissolved Solid.
	Pvgov cÖwµqvRvZKi‡Yi †Kvb av‡c cÖvß e‡R©¨i BOD me‡P‡q †ewk†fwR‡Uej U¨vwbs|

	cÖfveKxq iƒcvšÍi, `ªexf‚ZKiY, m~² QvuKwb g~jbxwZ:
	¯‹¨vev‡i KwVb we‡kvlK iƒ‡c CaCO3, Ca(OH)3, NaOH, MgSO3 wmwjKv‡Rj e¨eüZ nq|
	VOCs Gi c~Y©iƒcVolatile organic hydrocarbons.
	bxie NvZKCO|
	cÖfveKxq iƒcvšÍ‡i e¨eüZ iƒcvšÍiKviK e¯‘¸‡jvi Zvc mnbkxjZv _vKv DwPZ1000C ch©šÍ|
	Pb(C2H5)4 e¨eüZ nqGw›UbwKs c`v_©iƒ‡c|
	FGD-Gi c~Y©iƒcFlue Gas Desulfurization|
	FGD cøv‡›U cÖavb DcRvZCaSO42H2O|

	BwUwci Kvh©cÖYvwji g~jbxwZ:
	†Kvqv¸‡jkb cÖwµqvq Zij eR©¨ †kva‡b Al I Fe Gi B‡jK‡UªvW e¨eüZ nq|
	Zij eR©¨ cwi‡kvl‡Y Activated Carbon e¨eüZ nq|
	ETP Gi c~Y©iƒcEffluent Treatment Plant|
	e‡R©¨i Zwor we‡kvab cÖwµqvq †Kvqv¸‡jkb NUvqAl(OH)3|
	EC-Gi c~Y©iƒcElectro Coagulation|
	BOD Gi c~Y©iƒcBiological Oxygen Demand|

	wimvB‡Kj cÖYvwvj:
	A¨vjywgwbqvg, Kcvi I KvuP 100% wimvB‡Kj †hvM¨|
	KvMR wimvB‡Kwjs G weøwPs G‡R›Uiƒ‡c Ca(OCl)Cl, H2O2, Ca(OCl)2, Cl2e¨eüZ nq|
	Al G †kvwlZ H2 †K `~ixf‚Z Ki‡Z e¨envi nqAl †n·v‡K¬v‡ivB‡_b|
	†KvbwU †_‡K Kcvi wb®‹vkb Kiv nqCu2S.Fe2S3|
	Avqib, A¨vjywgwbqvg, Kcvi, KvuP, †ccvi I cøvw÷K wimvB‡K‡ji ¸iæZ¡:
	A¨vjywgwbqvg wb®‹vkb Kiv nq †Kvb AvKwiK †_‡Ke·vBU|
	mvwe©K `~lY K‡i †Kvb wimvB‡Kj‡hvM¨ `ªe¨cøvw÷K|
	evq~ `~lY ch©‡eÿY K‡i cÖwZ‡e`b cÖYqb:
	BU‡Lvjvi `~l‡Yi Drm R¡vjvwb I gvwU‡Z _vKv S, N I P|
	evsjv‡`‡ki evZv‡m _vKv SO2 Gi KZ Ask BUfvUv †_‡K Av‡m28.8%|
	KqjvwfwËK we`y¨r †K‡›`ªi myweav Amyweavmg~n:
	Kqjv wfwËK we`y¨r †K›`ª †_‡K wbM©Z evqy `~lK n‡”Q CO2, SO2, NO2, CO, cwj A¨v‡iv‡gwUK nvB‡WªvKve©b, Hg, Se I As|
	EEA Gi c~Y©iƒcEuropean Environment Agency|
	AwaK cwigv‡Y SO2 ˆZwi K‡iev`vwg Kqjv|

	b¨v‡bv cvwU©K¨vj I b¨v‡bv cÖhyw³i aviYv:
	b¨v‡bv cvwU©K¨v‡ji AvKvi1× 10–9 – 1 × 10–7 m|
	b¨v‡bv KYv kãwU cÖPwjZ nq1990 mvj †_‡K|
	b¨v‡bv KYv3 ai‡bi|
	me©cÖ_g b¨v‡bv cvwU©K¨vj e¨eüZ nq†g‡mvc‡Uwgqvq|
	me©cÖ_g b¨v‡bv cÖhyw³i cÖKvk K‡ibwiPvW© d¨vbg¨vb|
	me©cÖ_g b¨v‡bv cÖhyw³ kãwU e¨envi K‡ibNorio Taniguchi.

	cigvYy, AYy I b¨v‡bv cvwU©K¨v‡ji Zzjbv:
	b¨v‡bv KYv Semicrystalline ev Amorphous|
	dzjvwibmg~n, MÖvwdb, Kve©b b¨v‡bvwUDe cÖf…wZ b¨v‡bv KYv|
	wbi‡cÿ cigvYyi e¨vm0.05 nm – 0.57 nm|
	†KvbwU AwaK mwµqb¨v‡bvLi|
	†KvbwU AvKvi wbf©ib¨v‡bv KYv|

	c`v‡_©i ¯^vfvweK Ae¯’v I b¨v‡bv KYvi †fŠZ a‡g©i Zzjbv:
	b¨v‡bv †Mvì KYvi eY© iæwe jvj|
	c„ôZj kw³ †ewkGKgvwÎK b¨v‡bv KYvi|

	wk‡í b¨v‡bv cvwU©K¨vj e¨env‡ii m¤¢vebv:
	mvbw¯Œb †jvk‡b b¨v‡bvHO2 I b¨v‡bv MnO2 e¨envi Kiv nq|
	evqy †kva‡b MnO2 I avZe wmwj‡K‡Ui b¨v‡bv KYv e¨eüZ nq|
	Kve©y‡iU‡i wK‡mi cÖ‡jc †`Iqv nqb¨v‡bv Si|
	MRI Contrast Agent iƒ‡c e¨eüZ nq c¨vivg¨vM‡bwUKM¨v‡Wvwjwbqvg Avqb (Gd3+)|

	Ab¨vb¨:
	†KIwjgvBU Gi ms‡KZAl2O3.2SiO2.2H2O|
	gbU‡bvwi‡jvbvBU Gi ms‡KZAl2O3.2SiO2.3H2O|
	†Uwbs G QÎvKbvkK wn‡m‡e e¨eüZ nq2-_v‡qvmvqv‡bvwg_vBj _v‡qv †eb‡Rv_vqv‡Rb (TCMBT)|
	bvB‡UªU Avqb hy³ cvwb MÖnY Ki‡j †`Lv †`qeøy †eex wmb‡Wªvg †ivM|
	PETcwjBw_wjb †UUªv _¨v‡jU Øviv MwVZ cøvwóK|
	R¡vjvwb wk‡í cÖfveK iƒ‡c e¨eüZ nqwmwiqvg A·vBW|

Important Questions

1.	evsjv‡`‡ki †Kvb M¨vm‡ÿ‡Î m‡e©v”P cwigvY wg‡_b i‡q‡Q?
	A. nwicyi	B. ikx`cyi	C. ˆKjvmwUjv	D. weqvbxevRvi
	Soln:B
2.	mv½y M¨vm‡ÿÎwU wb‡¤œi †Kvb †Kv¤úvbxi Aax‡b?
	A. SGFL		B. CAIRN
	C. CHEVRON	D. BGFCL
	Soln:B
3.	eZ©gv‡b evsjv‡`‡k KZwU M¨vm‡ÿÎ i‡q‡Q?
	A. 22wU	B. 42wU	C. 23wU	D. 40wU
	Soln:C
4.	iwOb KvuP ˆZwi‡Z wb‡Pi †KvbwU e¨eüZ nq bv?
	A. Cu2O	B. FeO	C. NiO	D. MnO2
	Soln:D
5.	wmivwgK Drcv`‡b wb‡Pi †Kvb †dj¯úvi e¨eüZ nq bv?
	A. K2O.Al2O3.6SiO2	B. Na2O.Al2O3.6SiO2
	C. P2O.Al2O3.6SiO2	D. Ca2O.Al2O3.6SiO2
	Soln:C
6.	KzwKs wjKvi Gi mshyw³ †KvbwU?
	A. 27.1% Na2S + 14.3%NaOH + 58.6%Na2CO3	
	B. 27.1% Na2S + 58.6%NaOH + 14.3%Na2CO3
	C. 14.3% Na2S + 58.6%NaOH + 27.1%Na2CO3
	D. 27.1% Na2SO3 + 14.3%NaOH + 27.1%Na2S
	Soln:B
7.	†cvU©j¨vÛ wm‡g‡›Ui mshyw³‡Z A¨vjywgbvi (Al2O3) cwigvY KZ?
	A. 60–70%	B. 20–24%	C. 1–4%	D. 3–8%
	Soln:D
8.	wm‡g‡›U dvUj m„wó K‡i, Pz‡bi cwigvY-
	A. 1.9–21% Gi †ewk n‡j	B.  1.9–2.1% Gi Kg n‡j
	C. 11.9%–22.1 Gi Kg n‡j	D. 11.9% Gi Kg n‡j
	Soln:D
9.	wb‡¤œi †KvbwU †cvU©j¨vÛ wm‡g›U?
	A. wm‡g›U wK¬sKvi + 5% wRcmvg
	B. wm‡g›U wK¬sKvi + 5% wmwjKv
	C. wm‡g›U wK¬sKvi + 10% wmwjKb
	D. wm‡g›U wK¬sKvi + 5% A¨vjywgbv
	Soln:A
10.	ETP ej‡Z wK †evSvq?
	A. Effective Teaching Plan
	B. Effluent Teaching Programme
	C. Effluent Teaching Plant
	D. Effluent Treatment Plant
	Soln:D
11.	†cvU©j¨vÛ wm‡g‡›Ui mshyw³ †KvbwU?
	A. CaO(60–70%) + SiO2(20–28%) + MgO(1.4%) + Al2O3 (3.8%) + SiO2(3.11%)
	B.CaO(60–70%) + SiO2(1.4%) + MgO(3.8%) + Al2O3 (20–28%) + SiO2(3.11%)
	C. SiO2(20–28%) + CaO(60–70%) + MgO(3.8%) + Al2O3(1.4%) + SiO2(3.11%)
	D. Al2O3(3.8%) + SiO2(3.11%) + MgO(20–28%) + CaO(60–70%) + SiO2(1.4%)
	Soln:A
12.	g‡Ûi weiÄb Rb¨ wb‡¤œi †Kvb RviKwU e¨eüZ nq?
	A. SO2		B. H2O2
	C. NaHSO3		D. H2SO4
	Soln:B
13.	mn‡R weiÄb Kiv hvq Ggb mvjdvBU g‡Ûi Rb¨ e¨eüZ nq-
	A. `ªe‡Yi 3%(w/v) †K¬vwib	B. `ªe‡Yi 10%(w/v) †K¬vwib
	C. `ªe‡Yi 5%(w/v) †K¬vwib	D. `ªe‡Yi 9%(w/v) †K¬vwib
	Soln:A
14.	†µvgU¨vK…Z Pvgovi `ªe‡Y wK cwigvY †µvwgqvg _v‡K?
	A. 4–5%		B. 3–3%
	C. 1–2%		D. 10–12%
	Soln:A
15.	wb‡¤œi †KvbwU Øviv Iqvk‡KvU ˆZwi nq?
	A. Al2O3		B. TiO2
	C. SiO2		D. me¸‡jv
	Soln:D
16.	evsjv‡`‡ki cÖvK…wZK M¨v‡m wg‡_b _v‡K-
	A. 93.68–98%	B. 94–96%
	C. 99%		D. 86–88%
	Soln:A
17.	BAPEX Gi Aax‡b †Kvb M¨vm‡ÿÎwU i‡q‡Q?
	A. mvj`v b`x		B. †dÂzMÄ
	C. kvnvevRcyi		D. me¸‡jv
	Soln:D
18.	wm‡g›U cÖavbZ KZ cÖKv‡ii nq?
	A. 1		B. 2
	C. 3		D. 6
	Soln:C
19.	evsjv‡`‡ki me‡Pq eo BDwiqv mvi KviLvbv †KvbwU?
	A. KY©dzwj dvwU©jvBRvi †Kvt wjt
	B. BDwiqv dvwU©jvBRvi d¨v±wi wjt
	C. wUGmwc Kg‡cø· wjt
	D. cjvk BDwiqv dvwU©jvBRvi d¨v±wi wjt
	Soln:A
20.	cví Drcv`‡b WvB‡R÷v‡ii mv`v wjKv‡i _v‡K-
	A. Na2S, NaOH, Na2CO3	B. Na2SO4, NaOH, Na2CO3
	C. NaCl, NaOH, Na2CO3	D. Na2S, Na2SO4, Na2CO3
	Soln:A
21.	†cvU©j¨vÛ wm‡g‡›Ui Dcv`vb-
	i. 3CaO, SiO2
	ii. MgO
	iii. Fe2O3
	wb‡Pi †KvbwU mwVK?
	A. i I ii		B. i I iii
	C. ii I iii		D. i, ii I iii
	Soln:D
22.	wm‡g‡›Ui wZbwU g~j Dcv`vb n‡jv-
	i. 3CaO.SiO2 (50%)
	ii. 2CaO.SiO2 (25%)
	iii. 2CaO.Al2O3.Fe2O3 (10%)
	wb‡Pi †KvbwU mwVK?
	A. i I ii		B. i I iii
	C. ii I iii		D. i, ii I iii
	Soln:A
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