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Solution	dilution	worksheet



(1979)	167	various	continuous	flow	diatom	crops	(240	m3)a	calculated	by	Walsh	et	al.	The	densityÃ		cultures	of	collected	algae	generally	range	from	80	to	250	mg	dry	weight	per	liter.Table	2.10.	However,	continuous	cultures	have	the	advantage	of	producing	quality	algae		more	predictable.	Alternatively,	a	phytoplankton	bloom	may	be	induced	into
seawater	from	which	all	the	zooplankton	Ã²	has	been	removed	by	sand	filtration.	(1993a).	The	batch	cultures	are	harvested	just	before	​	start	of	​	stationary	phase	and	must	therefore	be	maintained	for	a	substantial	period	of	time	beyond	the	maximum	specific	growth	rate.	The	nutrient	medium	for	external	crops	is	based	on	that	used	​	the	​,	but
agricultural	fertilizers	are	used	instead	of	laboratory	reagents	(Table	2.5).	Continuous	culture	of	microalgae	in	plastic	bags.	Algal	species	Dry	weight	(pg	cell	-1)	Isochrysis	galbana	8.0,	16.1,	20.1,	23.5,	30.5	Isochrysis	sp.	The	results	may	be	expressed	as	dry	weight	per	volume	or,	when	combined	with	a	determination	of	cell	concentration,	per	algal
cell	(see	paragraph	2.2.2.	For	a	particular	species	of	algae,	the	dry	weight	per	cell	may	vary	considerably	depending	on	the	strain	and	culture	conditions.	The	terminology	used	to	describe	the	type	of	algal	culture	includes:Ã​Â·	Indoor/Outdoor.	2.3.2.	Growth	dynamicsThe	growth	of	an	assenic	microalgal	culture	Ã¨	characterized	by	five	phases	(Fig.	The
most	common	sources	of	contamination	include	the	culture	medium	(seawater	and	nutrients),	air	(coming	from	air	and	the	environment),	the	culture	vessel	and	the	starter	culture.Seawater	used	for	algal	culture	must	be	free	from	organisms	that	can	compete	with	unicellular	algae,	such	as	other	phytoplankton	species,	phytoplankton	phytophagus	or
bacteria.	Temperatures	Below	aremac	aremac	alled	elaicremmoc	enoizanimoneD	.eiceps	id	oremun	otrec	nu	rep	ilatel	onos	C°Â53	a	iroirepus	elleuq	ertnem	,aticserc	al	onnaretnellar	Depth		(mm)	Lens	used	for	the	magnifying	cell	Size	cell	(mm)	Cell	Easily	counted	RedGwick	Trafter	1.0	1.0	2.5-10	50-100	30-104	Palmer	Malony	0.1	0.4	10-15	5-150	102-
105	Speirs	Levy	4.103	0.2	10-20	5-75	104-107	Best	NEAUBOUER	2.104	0	1	20-40	(phase)	2-30	104-107	PETROFF	HISSISTER	2.105	0.02	40-100	0.5-5	0.02	40-100	0.5-5	104-108	The	cell	volume	is	measured	by	centrifuging	samples	and	the	volume	of	the	concentrated	paste	is	measured	.Macifying	the	dry	weight	of	a	culture¨	one	of	the	mostÃ¹	ways	to
estimate	biomass	production.	Bacteria	can	be	eliminated	from	the	phytoplankton	culture	by	washing	or	plating	in	the	presence	of	antibiotics.	Production	costs	(US	$	.kg-1	Dry	weight)	Note	Source	300	Tetraselmis	Suecica200	L	Batch	culture	calculated	by	Helm	et	al.	After	metamorphosis,	spat	grazes	on	micro-algae	finchÃ©	do	not	become	large
enough	to	feed	on	macro-algae.	13-31)	Ionization	of	water	video	How	influences	temperature	Ionization	of	notes	on	water	videos	on	water	and	temperature	changes	water	ionization	in	acidic	and	basic	video	solutions	pH	and	idronium	with	concentration	of	video	ions	pH	and	its	aciditÃ		of	solutions	dilution	problems	with	pH	Base	mass	and	dilution
Problems	of	pH	POH	and	Video	Hydroxide	of	ion	concentration	working	with	[H3O	+],	[OhÃ​Â½],	PH	and	POH	video	[H3O	+],	[OhÃ¢	ÃÃ¢¢¢.1Â½],	PH	and	POH	Calculations	Example	1	video	[H3O	+],	[OhÃ​Â​Â½],	PH	and	POH	Calculations	EXAMPLE	2	Video	effect	of	temperature	on	PH,	POH,	PKW	and	neutralit	video	calculations		involving	water	not	at
25.HoÂ	F	or	c	Example	1	Video	calculations	involving	water	not	25'E	F	or	c	Example	2	Video	Summary	of	Ph,	Poh	Calculations	Note	on	the	solution	comparison		in	acid,	bases	and	salts	Introduction	to	KA	for	weak	acids	Video	KA	at	pH	and	percentage	of	video	ionization	pH	and	acid	concentration	at	KA	video	pH	and	ka	at	Video	Introduction	of	of
initial	acid	to	KB	for	weak	video	bases	finding	the	pH	of	a	weak	base	pH	and	base	to	Kb	VIDEO	pH	and	Kb	to	Initial	Base	Concentration	VIDEO	Finding	pH	of	a	Weak	Acid	VIDEO	CALCULATING	THE	HYDROXIDE	ION	CONCENTRATION	[OH-]	IN	A	STRONG	ACID	-	Video	WHICH	Kb	REPRESENTS	THE	BASE	WITH	THE	STRONGEST	CONJUGATE
ACID?	Semi-continuous	cultures	may	be	indoors	or	outdoors,	but	usually	their	duration	is	unpredictable.	Isolation	of	algal	species	is	not	simple	because	of	the	small	cell	size	and	the	association	with	other	epiphytic	species.	Constituents	Quantities	Solution	A	(at	1	ml	per	liter	of	culture)	Ferric	chloride	(FeCl3)	0.8	g(a)	Manganous	chloride	(MnCl2,
4H2O)	0.4	g	Boric	acid	(H3BO3)	33.6	g	EDTA(b),	di-sodium	salt	45.0	g	Sodium	di-hydrogen	orthophosphate	(NaH2PO4,	2H2O)	20.0	g	Sodium	nitrate	(NaNO3)	100.0	g	Solution	B	1.0	ml	Make	up	to	1	litre	with	fresh	water(c)	Heat	to	dissolve	Solution	B	Zinc	chloride	(ZnCl2)	2.1	g	Cobaltous	chloride	(CoCl2,6	H2O)	2.0	g	Ammonium	molybdate
((NH4)6Mo7O24,	4H2O)	0.9	g	Cupric	sulphate	(CuSO4,	5H2O)	2.0	g	Concentrated	HCl	10.0	ml	Make	up	to	100	ml	fresh	water(c)	Heat	to	dissolve	Solution	C	(at	0.1	ml	per	liter	of	culture)	Vitamin	B1	0.2	g	Solution	E	25.0	ml	Make	up	to	200	ml	with	fresh	water(c)	Solution	D	(for	culture	of	diatoms-used	in	addition	to	solutions	A	and	C,	at	2	ml	per	liter
of	culture)	Sodium	metasilicate	(Na2SiO3,	5H2O)	40.0	g	Make	up	to	1	litre	with	fresh	water(c)	Shake	to	dissolve	Solution	E	Vitamin	B12	0.1	g	Make	up	to	250	ml	with	fresh	water(c)	Solution	F	(for	culture	of	Chroomonas	salina	-	used	in	addition	to	solutions	A	and	C,	at	1	ml	per	liter	of	culture)	Sodium	nitrate	(NaNO3)	200.0	g	Make	up	to	1	litre	with
fresh	water(c)	(a)	Use	2.0	g	for	culture	of	Chaetoceros	calcitrans	in	filtered	sea	water;(b)	Ethylene	diamine	tetra	acetic	acid;(c)	Use	distilled	water	if	possible.Table	2.4.	Composition	and	preparation	of	Guillard¢Ã​Â​Âs	F/2	medium	(modified	from	Smith	et	al.,	1993a).	Also,	the	quality	of	the	harvested	cells	may	be	less	predictable	than	that	in	sniatnoc
retaw	llew	sesac	emos	nI	.)CÂ°Ã​001	ta	h	2	.g.e(	ssecorp	gniyrd	eht	gnirud	sdnuopmoc	elitalov	ot	sesopmoced	ti	sa	seudiser	yna	evael	ton	seod	etamrof	muinommA	.ecnanetniam	rof	yrassecen	gnildnah	eht	ot	detcejbus	ylno	si	hcihw	rehto	eht	dna	metsys	noitcudorp	eht	rof	serutluc	retrats	eht	seilppus	hcihw	eno	,deniater	netfo	era	skcots	fo	seires	owt
,sksir	ecuder	oT	.cineX/)elirets=(	cinexA	Â·Ã​.cte	,sgab	,syobrac	,sksalf	,sebut	sa	hcus	slessev	erutluc	desolc	naht	detanimatnoc	ylidaer	erom	era	)sroodtuo	ro	sroodni(	sknat	dna	sdnop	derevocnu	sa	hcus	serutluc	nepO	.eavral	enolaba	fo	tnemelttes	eht	rof	etartsbus	a	sa	evres	hcihw	,citsalp	gnifoor	detagurroc	fo	setalp	no	nworg	era	eagla-orcim	elisses
,snoitarepo	erutluc	nI	.ecnalab	-3OCH/2OC	eht	fo	tluser	a	sa	segnahc	Hp	tsniaga	retaw	eht	sreffub	eromrehtruf	noitidda	2OC	.CÂ°Ã​91	ot	61	fo	erutarepmet	a	dna	xul	0001	tuoba	fo	ytisnetni	thgil	a	ta	sebut	tset	ni	tpek	era	serutluc	kcotS	.)1991	,suomynonA	morf	deifidom(	eagla-orcim	gnirutluc	rof	snoitidnoc	fo	tes	dezilareneg	A	.2.2	elbaT.etacilis	dna
,)1:6	fo	oitar	etamixorppa	na	ni(	etahpsohp	,etartin	edulcni	stneirtunorcaM	.dohtem	tneiciffe	tsom	eht	ylirassecen	ton	si	erutluc	hctab	,dohtem	elbailer	tsom	eht	sa	deredisnoc	netfo	hguohtlA	.)7691(	snosraP	dna	nodlehS	ni	dnuof	eb	nac	gnitnuoc	llec	cinortcele	fo	noitarepo	no	snoitcurtsni	deliateD	.tsrub	ot	sllec	eht	gnisuac	tuohtiw	stlas	evomer	ot	)M
5.0(	etamrof	muinomma	cinotosi	htiw	dehsaw	era	eagla	eniram	fo	sllec	ehT	.erutluc	eht	gniretne	erofeb	mÂµÃ​	5.0	ro	3.0	fo	retlif	enil-ni	na	hguorht	deretlif	eb	dluohs	edixoid	nobrac	eht	dna	ria	eht	htob	dna	yrd	tpek	eb	dluohs	senilria	,nosaer	siht	roF	.nezorf	ro	rotaregirfer	eht	ni	skeew	2-1	rof	derots	eb	yam	yrruls	gnitluser	ehT	.doirep	htworg	ylrae
dna	noitaluconi	laitini	eht	gnirud	noitanimatnoc	tneverp	ot	deen	eht	si	egatnavdasid	rehtonA.)esahp	htworg	tcaxe	,yad	eht	fo	emit(	tsevrah	eht	fo	gnimit	eht	htiw	yrav	elpmaxe	rof	dna	smetsys	ammonia	levels	and	ferrous	salts,	the	latter	precipitating	after	oxidation	in	air.	Because©	the	density		of	the	desired	phytoplankton	Ã¨	low	and	the
concentration	of	nutrients	Ã¨	high,	any	contaminant	with	a	faster	growth	rate¹¨	able	to	survive	the	crop.	The	continuous	culture	method	(i.e.	a	culture	in	which	fertilized	seawater	is	continuously	pumped	into	a	growth	chamber	and	the	excess	culture	is	simultaneously	eliminated)	allows	to	keep	the	cultures	very	close	to	the	maximum	growth	rate.	The
stock	cultures	are	maintained	for	about	a	month	and	then	transferred	to	create	a	new	culture	line	(Fig.	Recovery	of	algal	biomass	is	then	performed	by	siphoning	the	supernatant	cells	or	skimming	from	the	surface,	respectively.	The	following	consecutive	steps	may	be	used:	tubes,	2	l	bottles,	5	and	20	l	carboys,	160	l	cylinders,	500	l	indoor	tanks,	5	000
l	to	25	000	l	outdoor	tanks	(Figs.	2.3.1.1.	Culture	medium/nutrients	Cell	concentrations	in	phytoplankton	cultures	are	generally	higher	than	those	found	in	nature.	The	delay	in	growth	is	attributed	to	the	physiological	adaptation	of	cell	metabolism	to	growth,	such	as	the	increase	in	the	levels	of	enzymes	and	metabolites	involved	in	cell	division	and
carbon	fixation.	Figure	2.9.	Carboy	culture	shelf	(Fox,	1983).	Crops	inoculated	with	exponentially	growing	algae	have	short	latency	phases,	which	can	greatly	reduce	the	time	required	for	upscaling.	Complexity		and	the	cost	of	such	cultural	media	often	excludes	its	use	for	large-scale	cultural	operations.	The	specific	growth	rate	depends	mainly	on
algal	species,	intensity		of	light	and	temperature.Ã​Â·	phase	of	decreasing	growth	rateCell	division	,itaicnalib	,itaicnalib	onos	aticserc	id	ossat	li	e	etnatimil	erottaf	li	esaf	atrauq	alleNairanoizats	esaf	·Â​Ã.aticserc	al	eratimil	a	onaizini	icimihc	e	icisif	irottaf	irtla	o	acinobrac	edirdina'l	,Hp	li	,ecul	al	,itneirtun	i	odnauq	It	translates	into	a	relatively	constant
cellularity	growth.	To	this	end,	the	cells	of	a	representative	culture	sample	are	separated	from	the	culture	ground	by	centrifugation	or	filtration	on	a	fiberglass	filter.	The	concentrated	cultures	of	Tetraselmis	Senecica	preserved	in	the	dark	at	4Â	°	C	maintain	their	vitality,	while	the	latter	is	completely	lost	to	freezing.	2.3.10.	Mobile	dry	weight	reported
in	literature	for	the	commonly	used	algal	species	in	marmentura.	Parameters	Temperature	range	Optima	(Ã,Â	°	C)	16-27	18-24	Salion	(GL-1)	12-40	20-24	intensity	of	light	(LUX)	1,000-10.000	(depends	on	the	volume	and	density)	2.500-5.000	photoperiod	(Light:	Dark,	Hours)	16:	8	(Minimum)	24:	0	(maximum)	PH	7-9	8.2-8.7	The	silicate	is	specifically
used	for	the	growth	of	diatoms	that	use	this	mixture	for	the	production	of	an	external	shell.	The	cells	are	deposited	on	the	walls	of	the	centrifuge	head	as	a	thick	algae	paste,	which	is	then	resuspended	in	a	limited	volume	of	water.	Two	enrichment	means	widely	used	and	suitable	for	the	growth	of	most	algae	are	the	means	of	Walne	(Table	2.3.)	And
the	means	of	Guillardâ	€	s	/	2	(Table	2.4.â	™).	If	necessary,	the	algal	cultures	can	be	cooled	by	means	of	a	flow	of	cold	water	on	the	surface	of	the	culture	container	or	by	controlling	the	air	temperature	with	refrigerated	air	conditioning	unit.	The	counting	rooms,	recommended	for	various	sizes	and	concentrations	of	cells,	are	listed	in	Table	2.9.
Worksheet	2.2.	Details	on	the	operation	of	two	types	of	counting	rooms,	namely	Fuchs-Rosenthal	and	BÃƒ	ÎœNERKER.UNA	relationship	between	optical	density	and	cell	concentration	Be	established	using	a	spectrometer.	This	turbulostat	system	produces	30-40	liters	per	day	to	density	of	cells	that	give	an	optimal	return	for	each	flagellated	species
(table	2.8).	Figure	2.10.	The	presence	of	Di	ylno	taht	dewohs	seirehctah	evlavib	under	srotarepo	eht	gnoma	yevrus	lanoitanretni	nA.stnemeriuqer	ruobal	delliks	DNA,	ygrene,	ecaps	OT	envy	erutluc	roodtuo	naht	evisnepxe	erom	she	tub,	nworg	gnieb	seiceps	lagla	eht	eht	DNA	snoitidnoc	erutluc	under	lortnoc	retteb	to	sreffo	noitcudorp	lagla	roodnI.)
0991	(Â	ribskrab	DNA)	3891	(Xof	YB	DEQUE	EROQE	ENTLUE	SI,	RACCO	YIFTH	LCIAHCEL	SI,	RACCO	YIQIL	SI,	Striac	Si	,	Esahp	sihteshp	Under	EULOLV	EHT,	Renet	Joe	..7.MIC	ERAFAF	EROFTUP	DNA	â	SNACIACALOP	NA	ÃTaw	TOHW	NIAK	ENNIR	ENNIR	LIELLUM	IN	€	·	ARTIC	TOHERT	HSOWN	NAINTH	SENTH	NAINTH	NAINT	NA
SAMESEV	eudlc	llams	eht	under	NoitaraperP	EHT)	3891,	Xof	Noita.	tsum	ytisnetni	thgil	eht	snoitartnecnoc	llec	DNA	shtped	rehgih	is:	erutluc	lagla	under	ytisned	eht	eht	eht	DNA	htped	erutluc	htiw	yltaerg	yrav	stnemeriuqer	eht	tub,	elor	tnatropmi	the	syalp	ytisnetni	thgiL	.sisehtnysotohp	murtceps	thgil	eht	rof	under	snoitrop	evitca	tsom	eht	Era
eseht	in	derreferp;	and	dluohs	murtceps	thgil	der	eht	eht	thing	too	eulb	rehtie	gnittime	sebut	tnecseroulF	.noitarepooc	ruoy	rof	hcum	yrev	uoy	knahT	.stnuoc	suoenorre	under	secruos	elbissop;	and	yam	noisivid	llec	retfa	etarapes	OT	sllec	under	eruliaf	DNA	eagla	eht	in	egnar	ezis	emas	eht	ni	selcitrap	enoizurtsoc	al	ottircsed	ah	)1991(	gniaL.etnatsoc
atunetnam	¨Ã	alullec	alled		Ãtisned	al	non	e	aticserc	id	ossat	li	odom	otseuq	ni	e	ossif	ossat	nu	a	)otartiN	.se	da(	etnatimil	elativ	etneirtun	nu	egnuigga	omitlu'tseuQ	.onamu	eresse	nu	emoc		Ãtitnedi	aut	al	eramrefnoc	id	omaideihc	it	,otis	ortson	led	eredog	a	eraunitnoc	reP	.synobrac	e	sreyemnelre	,ettevorp	ien	arutloc	id	ozzem	li	erazzilirets	rep
otacilppa	etnemlapicnirp	¨Ã	)ero	2-1	rep	C	°Â	08(	enoizazzirotsap	alled	o	)emulov	led	adnoces	a	,ISP	02	e	C	°Â	021	A	.itavitloc	ozrofs	ol	e	eiceps	al	,arutloc	id	ozzem	led	enoizisopmoc	al	noc	erairav	assop	²Ãic	enebbes	,C	°Â	42	e	02	art	aserpmoc	etnemlareneg	¨Ã	notcnalpotyhP	led	erutluc	el	rep	elamitto	arutarepmet	arutarepmet	aL	.5.1.3.2	.eludar	orol
el	odnasu	eccor	elled	eicifrepus	allad	amlem	al	e	enillaroc	ehgla	el	odnaihcsar	arutan	alled	onortun	is	ehc	ilinavoig	isaf	el	rep	obic	erinrof	rep	ilaiceps	ehcincet	otappulivs	onnah	).pS	sitoilaH(	enolabA	id	ilisses	sremrafeagla-orcim	ied	arutluc	aL	.7.3.2	.enoizudorp	id	eilgacs	elocciP	etnemavitaler	rep	elibittaf	olos	¨Ã	otseuq	e	inretni	a	iunitnoc	imetsis
¹Ãip	ol	rep	onatimil	arutarepmet	al	e	etnatsoc	enoizanimulli'l	rep	itisiuqer	I	.irtlif	id	irotatnemila	rep	obic	emoc	ettada	¹Ãip	onos	non	etalugaoc	ehgla	el	,ellecitrap	elled	enoisnemid	eroiggam	alled	asuac	A	.)2991	,soolegroS	e	uaeTuoC	ad	otacifidoM(		Ãteicos	anu	ad	emits	el	agelloc	ataiggettart	aenil	aL	.enotoc	ni	etagelloc	elaif	ni	etunet	elleuq	a	ottepsir
etnemadipar	¹Ãip		Ãtivitidder	orol	al	onodrep	etalligis	etnemacitemre	elaif	ni	etanizzagammi	erutluc	el	,ertlonI	.)ingats(	spmuptej	e	elddap	ad	etour	odnazzilitu	o	,)itamra	irrac	,esrob(	enoizarea	,)	reyemnelre	,ettevorp(	onam	a	etnemanaiditouq	odnatiga	eneitto	is	enoizalecsim	al	,elarutluc	ametsis	led	alacs	alled	adnoces	A	.giF(	occes	osep	id	gk	rep	001
$	SU	a	eroirefni	enoizudorp	id	itsoc	i	eregnuiggar	id	odarg	ni	onos	ehcificeps	ehgla-orcim	id	assam	id		Ãtitnauq	errudorp	id	ecapaC	the	operation	of	a	continuous	40	L	system	suitable	for	the	cultivation	of	flagellates,	e.g.	Tetraselmis	Suecica	and	Isocrysis	Galbana	(Fig.	Alternatively,	isolation	of	endemic	strains	could	be	considered.	their	capacity		to
grow	in	local	environmental	conditions.	Commercially	available	nutrient	solutions	can	reduce	preparatory	work.	Figure	2.4.	Temperature	controlled	chamber	for	maintaining	algal	cultures	in	a	bivalve	hatchery:	stock	cultures	in	test	tubes	(left)	and	inoculation	hood	(right).A	common	source	of	contamination	Ã¨	condensation	in	the	airlines	hosting
ciliates.	This​​last	is	achieved	by	aerating	the	culture	(see	below).	The	most	optimum	parameters¹	and	tolerated	ranges	are	species-specific	and	a	​	generalization	​	the	most	important	parameters¹	is	shown	in	Table	2.2.	In	addition,	the	various	factors	can	be	interdependent	and	an	optimal	parameter	for	a	number	of	conditions	is	not	necessarily	optimal
for	one​​other.	Indoor	culture	allows	you	to	control	​	lighting​	temperature,	nutrient	level,	contamination	from	predators	and	competing	algae,	while	open​​open	algal	systems	make	it	very	difficult	to	grow	specific	algal	cultures	for	prolonged	periods.Ã​Â·	Open/Closed.	Centrifugation	of	large	volumes	of	algal	cultures	is	usually	carried	out	using	a	cream
separator;	the	flow	rate	is	adjusted	according	to	the	algal	species	and	the	velocity		centrifugation	of	the	separator.	This	will	result	in	a	low	light	culture		comparatively	more¹	pigmented	and	dar		place	to	higher	readings	for	the	density		optics.Table	2.9.	Cell	counting	rooms	and	their	properties		(as	amended	by	Vonshak,	1986).	Diagram	of	a	40-liter
continuous	culture	vessel	(Laing,	1991)	-	Video	DETAILED	NOTES	ON	HYDROLYSIS,	ACIDIC	AND	BASIC	OXIDES	(ANHYDROUS),	ACID	PLAIN,	TITRATIONS	AND	INDICATORS	(UNIT​	4	NOTE	P.	Nutrients	Final	concentration	(mg.l-1	seawater)	to	Preparations	stock	solution	NaNO3	75	Nitrates/Phosphates	SolutionWorking	material:	75	g	nano3	+	5	g
nah2po4	1	liter	of	distilled	water	(dw)	nah2po4.h2o	5	na2sio3.9h2o	30	work	silicatestrument	solution:	add	30	g	na2sio3	to	1	liter	dw	dw	(Na2edta)	4.36	Trace	Metal	/	EDTA	SolutionPrimary	Stocks:	Produce	5	Separate	stocks	of	COCL2.6H2O	0.01	1	liter	of	(GL-1	DW)	10.0	g	COCL2,	9.8	g	Cuso4.5h2o	0.01	Cuso4,	180	g	Mncl2,	6.3	g	na2moo4,	22.0	g
znso4	fecl3.6h2o	3.15	mncl2.4h2o	0.18	work	material:	add	1	ml	of	each	primary	mother	solution	+	4.35	g	of	na2c10h14o8n2	+	3.15	g	of	fecl3	1	liter	of	dw	na2moo4.2h2o	0.006	znso4.7h2o	0.022	thiamina	hcl	0.1	solution	vitaminicasolution	primary	mother:	add	20	g	of	thiamine	hcl	+	0.1	g	of	biotin	+	0.1	g	b12	to	1	liter	of	dw	biotin	0.0005	b12	0,0005
Working	material:	Add	5	ml	of	primary	broth	to	1	liter	of	DW	Table	2.5.	Various	combinations	of	fertilizers	that	can	be	used	for	culture	in	series	marine	algae	(modified	by	Palanisamy	et	al.,	1991).	Volumes	exceeding	20	L	are	generally	filtered	to	1	Ã,Âμm	and	treated	with	acid	(for	example	hydrochloric	acid	at	pH	3,	neutralization	after	24	hours	with
sodium	carbonate)	or	chlorine	(for	example	1-2	mg.l-1,	incubation	For	24	hours	without	aeration,	followed	by	aeration	for	2-3	hours	to	remove	the	residual	chlorine,	can	be	needed	to	add	sodium	thiosulphate	to	neutralize	chlorine	if	aeration	fails	to	strip	the	chlorine).	With	the	increase	in	their	consumption	rate,	their	rate	increases	and	becomes
greater	than	the	natural	production	of	microalgae.	The	most	common	species	of	microalgae	used	on	the	feeding	plates	are	the	dentoms	Pennati	(for	example	Nitzchia,	Navicula).	2.9.).	Lots	culture	systems	are	widely	applied	due	to	their	simplicity	and	flexibility,	allowing	to	change	species	and	rapidly	remedy	system	defects.	At	this	stage,	animals	are
too	fragile	to	be	transferred	to	another	plate	and	algae	growth	can	be	increased	by	increasing	the	intensity	of	lighting	and	/	or	with	the	addition	of	fertilizers.	The	main	difficulty	in	the	Microscopic	is	reproducibility,	which	is	a	function	of	sampling,	diluting	and	filling	the	counting	chamber,	as	well	as	choosing	the	right	type	of	counting	chamber	and	cell
concentration	range.	On	the	contrary,	the	They	are	maintained	at	a	reasonable	cellular	density	throughout	the	year	and	the	ponds	are	rinsed	with	ocean	water	whenever	necessary.	It	is	therefore	necessary	to	sterilize	sea	water	with	physical	methods	(filtration,	autoclave,	pasteurization,	UV	radiation)	or	chemical	(chlorination,	acidification,
ozonization).	However,	excess	and	out	of	season	can	be	concentrated	and	maintained.	Figure	2.8.	Apparatus	for	the	cultivation	of	Carboy	(Fox,	1983).	For	very	dense	crops,	the	CO2	coming	from	the	air	(containing	0.03%	of	CO2)	issued	through	culture	limits	the	growth	of	algae	and	pure	carbon	dioxide	can	be	integrated	into	the	air	(for	example	in	A
percentage	equal	to	1%	of	the	air	volume).	The	most	commonly	cultivated	species	of	microalgae	tolerate	temperatures	between	16	and	27.Â	°	C.	(1987)	4-20	culture	at	the	open	de	pauw	and	lostOne	(1988)	160-200	Indoor	culture	23-115	summer	production-winter	continuous	flow	crops	in	bags	(8	m3)	and	tanks	(150	m3)	to	dravers	(pers	However,	the
cellular	interruption	and	limited	storage	duration	remain	the	main	disadvantages	of	the	long-term	algal	biomass.	After	sterilization,	a	drop	of	the	culture	to	be	tested	is	added	and	any	residual	bacteria	will	make	the	bactopeptone	solution.	The	collection	of	algae	strains	must	be	carefully	protected	from	contamination	during	handling	and	low
temperature	regulation.	Figure	2.7.B.	Lot	culture	systems	for	mass	production	of	150	l	cylinders	All	algae	species	can	tolerate	a	vigorous	mixture	(point	2.8.),	which	can	be	stored	on	backlit	shelves	with	fluorescent	tubes	(fig.	2.3.1.4.	Aeration	/	mixing	mixing	Ã	It	is	necessary	to	prevent	algae	sedimentation,	to	ensure	that	all	of	the	population	are
equally	exposed	to	light	and	nutrients,	to	avoid	thermal	stratification	(for	example	in	the	crops	in	the	open)	and	to	improve	the	gaseous	exchange	between	the	culture	terrain	and	the	air.	Furthermore,	overheating	due	to	natural	natural	natural	li	etnedecerp	oidats	olled	emulov	la	etnemlareneg	ednopsirroc	ehc	oluconi'lled	emulov	li	,elagla
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ecul	allad	etnednepid	aznetsiser	)4	;)mho	0005	-	05(	aznetsiser	alled	otnemavelir	id	¨Ãler	)3	;acitlatsirep	apmop	)2	;)l	002(	atihccirra	aniram	auqca	id	oidem	oiotabres	)1	:)alacs	us	otangesid	non(	aunitnoc	arutloc	a	oihccerappa	nu	id	amehcS	.elaicifitra	enoizanimulli'l	erative	upscaling,	amounts	to	2-10%	of	the	final	crop	volume.	In	addition,	they	are
subject	to	technological	control	and	automation,	which	in	turn	increases	the	reliability	of	the	system	and	reduces	the	need	for	manpower.	A	chemostat	system	that	is	relatively	easy	and	inexpensive	to	build	is	is	,nawiaT	id	itterebmag	id	icirtabucni	ellen	etazzilitu	etnemenumoc	onos	inretse	ittehgal	ien	assam	id	ehgla	id	erutloc	eL.auqca​​âlled		Ãtilauq
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emulov	)2991(	soolegroS	e	uaettuoC	1991	len	ivlavib	iotabucni	id	irotarepo	ilg	art	elanoizanretni	enigadni	004	​​â	05	)1991(	nosdlanoD	a	)3m	054(	ehcsav	ni	arutloc	05	)0991	.otrepa​​âlla	ehcsav	ni	ilibideverp	onem	idotem	a	itallortnoc	etnematterts	oirotarobal	id	idotem	ad	onnav	ehc	,idotem	id	ammag	aipma​​ânu	noc	ettodorp	eresse	onossop	ehgla	eL
aunitnocimes	enoizavitloC	.3.5.3.2	aunitnoc	enoizavitloC	.2.5.3.2	ittol	rep	enoizavitloC	.1.5.3.2	ehgla	elled	enoizavitloc	id	ehcinceT	.).5.3.2	.nim	54	a	51	ad(	evalcotuA	.giF(	ocillatem	oialet	nu	ad	itunetsos	e	etnemanretni	itanimulli	eneliteilop	id	ibut	ad	itiutitsoc	onos	arutloc	id	itneipicer	I	.enoizagufirtnec	o	acimihc	enoizaluccolf	etnaidem	etartnecnoc
eresse	onossop		Ãtisned	atla	da	ehgla	id	erutloc	eL	.)1991	,gniaL	ad	otacifidom(	enlaW	muidem	led	enoizaraperp	e	enoizisopmoC	.3.2	allebaT.).5.2	allebat(	oirotarobal	ad	ehc	otsottuip	olocirga	opit	id	itnazzilitref	ad	itsopmoc	onos	e	ilaiznesse	¹Ãip	evitirtun	eznatsos	el	olos	onognetnoc	alacs	agral	us	ivisnetse	imetsis	ni	ehglaorcim	id	assam	id	enoizudorp
alla	ittada	ivitanretla	otnemihccirra	id	izzem	I	.).01.2	.erutloc	elled		Ãtilauq	alled	ollortnoc	li	erettemrep	id	oiggatnav	li	ah	oipocsorcim	la	oiggetnoc	lI	.etazzilaiceps	erutloc	id	inoizelloc	ad	etunetto	eresse	onossop	arutlocauqca​​âl	rep	etazzilitu	ehglaorcim	id	ilirets	erutloc	eLerutloc	elled	otneminetnam	e	otnemavelerp/otnemalosI	.3.3.2	.giF(	otinU	ongeR
,dtL	.oC	hsifllehS	retlasaeS	id	Skeletonema	costatum	is	successfully	produced	in	rectangular	outdoor	concrete	ponds	with	a	volume	of	​	10-40	tons	​	water	and	depth		1.5-2	m.	Cost	of	production	of	algae	2.3.1.	Physical	and	chemical	conditions	2.3.1.1.	2.3.1.1.	medium/nutrients	2.3.1.2.	Light	2.3.1.3.	pH	2.3.1.4.	Aeration/mixing	2.3.1.5.	Temperature
2.3.1.6.	Salinity	The	most	important	parameters	that	regulate	algae	growth	are	the	quantity	and	quality	of	nutrients,	light,	pH,	turbulence,	salinity	and	temperature.	The	salinities	of	20-24	g.l-1	were	optimal.	2.12).	Too	high	light	intensity	(e.g.	direct	sunlight,	small	container	next	to	artificial	light)	can	cause	photoinhibition.	The	production	of	algae	in
outdoor	ponds	is	relatively	inexpensive,	but	it	is	only	suitable	for	some	fast-growing	species	due	to	contamination	problems	from	predators,	parasites	and	algae	species.	The	latter	is	of	primary	importance	as	the	air	contains	the	carbon	source	for	photosynthesis	in	the	form	of	carbon	dioxide.	These	are	the	three	basic	types	of	phytoplankton	culture
which	will	be	described	in	the	following	sections.Table	2.6	summarises	the	main	advantages	and	disadvantages	of	the	various	algal	culture	techniques.Table	2.6:	Advantages	and	disadvantages	of	various	algal	culture	techniques	(as	modified	by	Anonymous,	1991).	32-53)	Hydrolysis	of	acids	and	bases	VIDEO	Hydrolysis	of	cations	VIDEO	Hydrolysis	of
anions	VIDEO	Hydrolysis	of	salts	VIDEO	Hydrolysis	of	amphiprotic	anions	VIDEO	Introduction	of	metallic	and	non-metallic	oxides	VIDEO	Metallic	oxides	VIDEO	Neutralization	Equations	VIDEO	Oxide	Balancing	Equations	and	Acid	Rain	VIDEO	Formula,	Complete	Ionic	Equations	and	Net	Ionic	Equations	for	Neutralization	VIDEO	Acid-Base	Titration
Part	1	Ã		computers	Ã	Â1⁄2	Find	Unknown	Concentration	of	an	Acid	VIDEO	Acid-Base	Titration	Part	2	Ã		computers	Ã	Â1⁄2	Determined	Percent	Composition	of	Vinegar	VIDEO	Indicators	Acid-Base	Ã		Computer	Ã	̈	̈?	How	VIDEO	Works	Using	Indicators	to	Find	pH	VIDEO	Approximate	Transition	Point	of	a	VIDEO	Indicator	DETAILED	NOTES	ON	PRIMARY
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etnemataidemmi	atiuges	elaizrap	acidoirep	atloccar	al	etnaidem	inretsic	id	eiretsic	idnarg	id	osu'l	agnulorp	ounitnoc-imes	arutluc	alled	aunitnoc-imes	acincet	aL	.3.5.3.2	3-2	000	02	axodaraP	sisyrhcosioduesP	irehtuL	sisyrhconoM	anablaG	isyrhcosi	4-3	2	(amphiprotic	ions)	Video	Working	with	acid-based	equilibria	Equilibria	Example	3	(Salt)	Video
using	acid-based	equilibria	to	classify	Acids	Video	Detailed	ON	​	IONIZATION​WATER,	Kw,	Ka,	Kb,	pH,	pOH	CALCULATIONS	(unitÃ		4,	notes	p.	However,	variations	may	occur	due	to	the	fact	that	the	chlorophyll	concentration	in	the	algal	cell	varies	depending	on	the	culture	conditions	and	therefore	affects	this	relationship.	54-77)	Strong	Acid	Ã​	Ì​Ã​Â¿​1â​
​2	Strong	Base	Mixture	VIDEO	Strong	Base	Mixture-Strong	Acid	Example	1	VIDEO	Strong	Acid	Ã​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	​	ÌSi	Weak	Video	Titration	Curves	Weak	Acid
Ì¹ÃiSiSiSiTheTheTheheTheheTheheTheheTheheTheheTheheTheTheheTheheTheTheTheheTheheTheTheTheTheTheheTheTheheheheheTheheheheheheTheheheheheTheheheheheheheheTTheheheheheheheheheheheheheheheTTheheheheheheheheheANY	REVIEW	OF	UNIT	4-2	(ACIDS,	BASE	AND	SALTS)	2.3.1.	Physical	and	chemical	conditions	2.3.2.
Growth	dynamics	2.3.3.	Isolation/production	and	culture	preservation	2.3.4.	Sources	of	contamination	and	water	treatment	2.3.5.	Techniques	for	algal	cultivation	2.3.6.	Seaweed	production	in	ponds	2.3.7.	Growing	of	sessile	microalgae	2.3.8.	Quantification	of	algal	biomass	2.3.9.	Collection	and	storage	of	microalgae	2.3.10.	The	filled	and	unfilled
symbols	represent	data	from	academic	and	commercial	hatcheries,	respectively.	2.6,	2.7.Table	2.7.	Inoculation	scheme	for	continuous	production	of	microalgae	using	the	batch	technique.	The	crop	is	regrown,	partially	harvested,	etc.	Light	can	be	naturally	supplied	or	provided	by	fluorescent	tubes.	Vonshak	(1986)	describes	several	recipes	specific	to
algal	culture	media.	Because	the	culture	is	not	fully	harvested,	the	semi-continuous	method	produces	more¹	algae	than	the	discontinuous	method	for	a	given	size	of	the	The	algal	cultures	must	therefore	be	enriched	with	nutrients	to	compensate	for	deficiencies	in	​	seawater	​.	23.8,	30.6,	74.8	Tetraselmis	suecica	66,	66,	arutluC	·Â	:eunitnoc	erutluc	id
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rep	avittudorp		Ãticapac	alled	enoiznuf	ni	lagla	enoizudorp	id	itsoC	.irotinetnoc	i	eraluconi	e	eraciracir	,erazzilirets	,erilup	,ereilgoccar	rep	oroval	id	occas	nu	ehcna	onodeihcir	hctab	erutloc	eL	.otnemalegnoc	li	etnarud	eralullec		Ãtirgetni'l	erenetnam	rep	itnuigga	onos	)odissofloslitemid	,oisoculg(	ivittetorpoirc	itnega	ilg	,osac	omitlu'tseuq	nI	.elarutluc
odiulf	lad	ehgla-orcim	el	erarapes	airassecen	¨Ã	non	,isac	ied	etrap	roiggam	aL	nieagla-orcim	id	enoizavresnoc	e	atloccaR	.9.3.2	292	,742	,442-491	in	which	the	algated	concentration	is	preserved	at	a	preset	level	diluting	the	culture	with	a	cool	half	by	means	of	an	automatic	automatic	Chemostatic	culture,	in	which	a	flow	of	fresh	terrain	is	introduced
into	culture	at	a	constant	and	predetermined	speed.	Type	of	culture	Benefits	Indoor	Disadvantages	A	high	degree	of	control	(predictable)	expensive	cheaper	outer	little	control	(less	predictable)	closed	contamination	less	probable	open	contamination	more	economical	aquisite	contamination	predictable,	less	subject	to	expensive	crash,	difficult	not
absenic	cheaper,	less	difficult	More	subject	to	Efficient	continuous	crashes,	provides	a	constant	supply	of	high	quality	cells,	automation,	maximum	production	speed	for	long	periods	difficult,	usually	only	possible	to	cultivate	small	quantities,	complex,	equipment	expenses	can	be	high	semi-entry	easier,	rather	efficient	Sporadic	quality,	less	reliable	lots
easier,	more	reliable	the	less	efficient	quality	can	be	inconsistent	2.3.5.1.	Lot	cultivation	cultivation	in	lots	consists	of	a	single	cell	inoculation	in	a	fertilized	marine	water	container	followed	by	a	period	of	growth	of	several	days	and	finally	the	collection	when	the	algae	population	reaches	its	maximum	or	almost	maximum	density.	One	of	the
disadvantages	of	the	system	is	the	wide	diameter	of	bags	(60	cm)	which	causes	a	nymbing	and	therefore	a	relatively	low	algae	density.	The	disadvantages	of	the	continuous	system	are	relatively	high	cost	and	complexity.	In	the	case	of	high	density	algae	crops,	the	addition	of	carbon	dioxide	allows	you	to	correct	the	pH	increase,	which	can	reach	limit
values	​​up	to	pH	9	during	algae	growth.	Depending	on	the	local	conditions,	the	microalgae	crops	on	the	plates	take	from	one	to	three	weeks	to	reach	a	density	suitable	for	sedimentation	of	larvae.	The	data	published	on	the	dry	weight	content	for	species	commonly	used	in	marmentura	Presented	in	Table	2.10.	2.3.1.3.	Phlâ	€	™	pH	interval	for	most	of
the	cultivated	algae	species	is	between	7	and	9,	with	the	optimal	range	between	8.2	and	8.7.	Complete	collapse	of	culture	due	to	disturbance	disturbance	eagla-Orcim,	stnalp	lla	htiw	sathgil	.2.1.1.14141	k:	p:	n1-02-61-61	K:	p:	n	-	51-	01	-	-	"RECILITEF	02/61	P:	-	-	-	-	-	05	Tawspec	-	051-21	ETAHPSOHPUS	51-21	-	51-01	001	051	ETAFFLUS
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for	conversion	into	organic	matter.	matter.	
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