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TOM TAT

Bang cach ap dung cac phuong phap va cdng nghé loc c6 san trén thi
truong, nghién ciru da lap dat thanh cong md hinh san xuat nuéc deion cho
phong thi nghiém hda Iy cua Khoa Khoa hoc Co ban. Hé théng san xuat nudc
deion c6 cdng suat 5 Lit/gid va c6 thé loc dugc tdi da 1000 Lit nude deion trude
khi thay thé vat liéu. M6 hinh chi c6 gié lap dat khoang 30 triéu dong. Vi thé,
nghién ctru da giai quyét van dé gia thanh qua cao cua cac may loc nudc deion
hién dang ban trén thi truong. Vi nghién cau nay, cac phong thi nghiém tai
Truong Dai hoc Tra Vinh s& dugc sir dung may loc nudce deion véi chi phi thap
trong twong lai. Gop phan giam céc chi phi khi str dung cac may chung cat
nudc. Tir d6, nang cao chat lugng c4c thi nghiém, ciing nhu cac hoat dong phan
tich lién quan dén nudc.

Tir khéa: Deion, nwéc siéu tinh khiét, hg thang loc nuwéc deion.



ABSTRACT

By using the avalailable methods and commercial technologies on the
market, this research is represented the successful installation of new model for
deionized water (DI water) production in the physical chemistry laboratory of
the School of Basic Science. The DI water system can be produced about 10
liter per hour and has a capablity of demineralization of around 1000 liters
before replacing the purified membrane. This model was costed about 30
milion VND. Therefore, this research has been provided new purified water
platform, which is cost-effective in comparison with the current DI water
purifiers on the market. Based on this research, all of laboratories at Tra Vinh
University will be egquiped with the low cost and high quality of DI water
filters in the future. Leading to enhance the quality of experiment as well as
analyzed activities.

Keywords: Deion, ultra-purity water, deion water system.
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LOI CAM ON

Trudc hét, tdi xin bay to 10i biét on sau sac téi TS. Pham Kim Long, da
danh cho ti sy dong vién giup do tan tinh va nhirng dinh hudng khoa hoc hiéu
qua trong sudt qué trinh thuc hién dé tai.

T6i xin goi o1 cam on chan thanh dén C& Nguyén Thi Yén Linh va ban
Tran Thé Nam da giup d& t6i trong qué trinh thuc hién dé tai nay.

Xin goi 161 cam on dén cac anh, chi, em Phong thi nghiém Héa Khoa
Khoa hoc Co ban, nhimg nguoi da dong hanh cing tdi, cing chia sé kinh
nghiém va giup d& t6i rat nhidu trong sut thoi gian qua.

T6i xin cam on su gitp d& va tao diéu kién thuan loi ciia Trudng Pai hoc
Tra Vinh di véi t6i trong qué trinh thuc nghiém.

Sau cuing, t6i xin cam on va that sy khéng thé quén su dong vién, tao
diéu kién cua nhimg ngudi than trong gia dinh trong subt qué trinh toi hoan
thanh dé tai nay.

Téc gia dé tai

Huynh Thi Ngec Trinh



PHAN MO PAU
1. Tinh cip thiét caa deé tai:

Hau hét cac hoat dong nghién ciru khoa hoc déu c6 tién than tir cac phong
thi nghiém. Trong phong thi nghiém lai khdng thé thiéu nuée tinh khiét cho cac
hoat dong pha ché, phan tich, tay ria,. .. Vi sé lugng phong thi nghiém da dang
nhu: Trung tdm phan tich — kiém nghiém TVU, phong thi nghiém Khoa Hoéa
hoc Ung dung, phong thi nghiém Khoa Khoa hoc Co Ban, cac phong thi nghiém
Khoa Nong nghiép Thay san, Khoa Y Duoc,...thi lvgng nudc tinh khiét can
thiét cho nhu cau thuc tap, nghién ctu va phan tich 1a rat 16n. Hon nita, Phong
kham da khoa ctia Truong Pai hoc Tra Vinh ciing s& tiéu thy nudc tinh khiét
rat 16n trong tuong lai.

Hién tai, nguon nuéc tinh khiét cung cap cho cac b phan cua Truong bat
nguon tir cac thiét bi chung cat 01 1an va 02 lan nhu: 01 may chung cat 02 lan
tai Khoa Hoa hoc Ung dung, 02 may chung cat 02 lan tai Khoa Nong nghiép
Thity San, 01 may chung cat 01 1an tai Khoa Khoa hoc Co ban, 01 may chung
cat 02 lan va 02 may chung cat 01 lan tai Khoa Y Duoc. Tuy nhién, may cat
nudc tiéu thy dién nang rat 1on (3kw/dién tro), tiéu hao luong nudce rat nhiéu
(60 lit nudc/01 1it nude cat) nhung cong suat lai rat thap (4 — 5 lit/gio). Vi vay,
Vvéi s6 luong may cat nudc hién cd tai Truong Pai hoc Tra Vinh sé tiéu tén
lugng kinh phi rat 16n hang nam [7]. Bén canh d6, may cat nuéc con gay ton
kém véi cac chi phi kém theo: hé théng loc voi dau ngudn, vé sinh dién tré dinh
ky, dé gay chay no khi ngirng cap nudc dot xuat, . ..

Chinh vi céc bat loi cta cac thiét bi chung cat nudc, nén cac thiét bi loc
nuéc Deion da duoc dau tu thay thé nham giam tiéu tén dién nang, giam nudc
thai va chat luong nuéc dau ra cao hon nudc cat nhu: 01 may tai Khoa Néng
nghiép Thuay san, 01 may tai Khoa Hoa hoc Ung dung. Nhung kinh phi dau tu
cac hé théng nay qua cao (160 triéu/may loc nudc 5 lit/gior so véi 80 trieu/may
cat nudc 02 1an co ciing cong suat).

“Nghién cizu md hinh san xudt niréc Deion” duoc thuc hién dé giam gia thanh
tir 160 triéu xudng con khoang 50 triéu dbi vai hé thong loc nude Deion ciing
cong suat trén thi truong. Tir d6, mo rong dau tu mo hinh loc nudc Deion cho
cac phong thi nghiém va Phong kham da khoa tai Truong DPai hoc Tra Vinh.
Thanh cong cta nghién cau s& gitip Truong Dai hoc Tra Vinh tiét kiem duoc
mét lwong 16n dién nang va nudc sinh hoat trong qua trinh tu chu kinh té. Bong
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thoi tao ra md hinh san pham hé thdng loc nude Deion mang thuong hiéu riéng
cua Truong dé cung cap cho cac Trudng Pai hoc, Trung tdm thi nghiém va cac
bénh vién trén toan quéc.

2. Tong quan nghién ciu:
2.1. Nghién citu trong nwoc:

Theo nghién ctu caa Vii Thé Ninh cho thay nhua trao doi ion Lewatit
mono S108 c6 kha ning loai bo cation Ca?*, Mg?* tir dung dich cho thay qua
trinh van hanh don gian, hiéu qua xi Ii cao, chi phi van hanh va téi sinh thap.
Tuy nhién, loai nhwa ndy chi xt Iy d6 cting cao, hiéu suét trao d6i cua vat lidu
giam dan theo thir ty cation K* < Mn?* < Fe®* [10]. Su anh hudng nay ciing
dugc Kunin va Miyers giai thich 1a do phan tng trao d6i cation Ca?* trén vat
liéu S108 bi canh tranh, thay thé bai cac cation khac ¢6 ai luc manh hon.

Nudc Deion trong nudc hién nay chu yéu duoc cung cap tir cac thiét bi tir
nuéc ngodi. Nghién ciu cac hé thdng loc nude Deion cho Trudng Pai hoc van
chua dugc quan tdm. Phan 16n déu mua céc thiét bi san co.

Hién c6 cac md hinh san xuat nudc Deion dang cdng nghiép duogc cac
cong ty trong nudc thiét ké va lap dit nhu may loc nude deion DI-SHY-10 do
Trung tdm nghién ciu ki thuat va dich vu cong nghé Shymart thiét ké da dat
duogc chat lugng theo 1SO 3696:1995. Tuy nhién gia thanh van con cao.

2.2. Nghién ciru ngoai nwoc:

Cac san pham hé thong loc nudce Deion dugc cac cong ty cung cap véi gia
thanh rét cao:

Thiét bi loc nudc siéu tinh khiét Direct — Q8 UV do Merck san xuat véi
muc dich cung cdp nudc siéu tinh khiét loai 1 va loai 3 vai cdng suat 5 lit/h.
Thiét bi c6 kha ning loai bo 96% lugng ion hoa tan, 99% tap chat hiru co va
chat lo litng, vi sinh khéc,...Chi phi dau tu khoang 160 triéu dong [8].

Hang SG Wasseraufbereitung ctua Pirc da nghién cau ra thiét bi loc nudc
LaborStar 1UV. Thiét bi ciing c6 kha ning tao ra nudc siéu tinh khiét théng
qua cac mang loc. Chi phi dau tu khoang 140 triéu déng [9]

3. Muc tiéu:
» Muc tiéu chung:

Xay dung hé thdng san xuat nugc Deion phil hgp véi phong thi nghiém
hoa sinh cia Khoa Khoa hoc Co ban tai Truong Pai hoc Tra Vinh.
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> Muc tiéu cu thé:

- Xay dyng 01 hé théng san xuit nuéc Deion dat tiéu chuan nuéc loai 1
theo tiéu chuan 1SO 3696 — 1995 phul hop véi cac phong thi nghiém hda ly, hoa
sinh [3].

- Hé thdng co cong suat 5 lit/gior va st dung ngudn nudce thay cuc.

- Hé théng c6 chi phi dau tu thip hon 30 triéu.

Bang 1: Tiéu chuin nwéc tinh khiét theo 1SO 3696 — 1995

Chi ti€u danh gia (Pon vi) Loai l Loai 2 Loai 3
Po dan (mS/cm) <0,01 <0,1 <0,5
pH at 25°C N/A N/A 50-75
Ham lugng OXxy nguyén tu N/A <008 0.4
(mg/L)
Do hap thu tai budc séng

< <
254nm, Abs 0,001 0,01 N/A
Tong hafn luong ran sau khi N/A <1 <9
bay hoi ¢ 110°C (mg/kg)
SiO, (mg/L) < 0,01 < 0,02 N/A

» Chu thich:

Do nhitng kho khan trong viéc gia tri pH ctia nudc tinh khiét cao va gia
tr1 do dugc khong chic chin, nén khong quy dinh gi61 han pH cua nudce loai 1
va loai 2.

Gia tri d6 din dién cta nudc loai 1 va loai 2 g v&i nude vira diéu ché
xong; trong bao quan nudc co thé bi nhiém ban béi cacbon trong khi quyén va
chat kiém ctia bao bi thuy tinh tan vao nudc, dan téi nhiing thay doi d6 dan
dién.

Khong quy dinh gidi han chat oxy hoa duoc vé cin sau khi bay hoi cia
nude loai 1 vi khé co phép thir phi hop & murc tinh khiét nay. Tuy nhién, chat



luong cia nude duge bao dam do su phu hop véi cac yéu cau khac va do
phuong phép diéu ché.

4. Péi tweng va pham vi nghién ciu:
4.1. Déi twong, dia diém va thoi gian nghién ciu:
> Ddi tuong nghién cau:
- Ngudn nuéc sinh hoat do Truong Pai hoc Tra Vinh cung cap.

- Hé thdng san xuat nude deion duoc xay dung dua trén céc thiét bi co
san trén thi truong.

> Pia diém nghién cau:

- Nghién ctu dugc thuc hién tai phong thi nghiém Khoa Khoa hoc Co

ban cua Truong Pai hoc Tra Vinh,
» Thoi gian nghién cuu:

Tir thang 11/2017 dén 5/2018.

4.2. Pham vi nghién crru:

Nghién ciru dugc thyc hién trong pham vi Trudng Dai hoc Tra Vinh. Két
qua nghién ciru duoc tng dung tai cac phong thi nghiém st dung chung ngudn
nudc dau vao.

5. Phwong phap nghién cau

5.1. Phwong phdp sir dung Vit liéu trao déi ion.

- Ung dung cong nghé loc thd (cot composite) dé loai bo phan lén tap
chat trong nudc ngudn.

- Ung dung c6ng nghé loc RO dé loai bo hau hét cac khoang chét hoa
tan trong nuoc.

- Ung dung c6ng nghé trao doi ion dé loai toan bd cac ion con sot lai
trong nude, gitip nudc dat trang théi tinh khiét hoan toan.

5.2. Phwong phdp dédnh gid chit lwong nwéc theo tidu chudn 1SO 3696
— 1995, AOAC 920.195, AOAC 973.40 (Phu luc).



PHAN NOI DUNG
CHUONG I

TIM HIEU TONG QUAN CAC HE THONG SAN XUAT NUOC
DEION

1. Téng quan vé nuéc deion:
1.1. DPinh nghia nudéc deion [6]:

Nudc deion 1a nudc duoc xir Iy qua nhiéu cong doan dé loai bo gan nhu
hoan toan tat ca cac tap chat: ran lo lirng, chat hitu co, khi, cac ion,... nham
phuc vu cho cac muc dich cu thé.

1.2. Céc hé théng san xuét nuge deion:
Hién nay trén Thé gigi c6 2 phuong phap san xuat nude deion chu yéu:

- Hé théng san xuét nuéc deion bang phuong vat lidu trao doi ion (DI).
- Hé thng san xuat nudc deion bang phuong phap khu dién (EDI).
1.3. Phan loai nudc deion:

Tuy theo chat lwong ciia nudc deion ma phan thanh 3 loai theo 1SO
3696:1995 (Bang 1)

- Nuéc loai 1: khong c6 chat nhiém ban hoa tan hoic keo ion va hitu co,
dap tng nhirng yéu cau phan tich nghiém ngat nhat, bao gdm ca nhing yéu cau
vé sac ky chat long dic tinh cao; phai duoc san xuat bang cach xu ly tiép tur
nuéc loai 2 (vi du tham thau nguoc hoic khir ion hoa sau d6 loc qua mot mang
loc 6 kich thuéc 16 0,2 mm dé loai bo cac chat dang hat hodc chung cit lai &
mot may 1am bang silic axit néng chay.

- Nudc loai 2: c6 rat it chat nhiém ban vé co, hitu co hoic keo, thich
hop cho céc myc tiéu phan tich nhay, bao gom ca quang phé hap thu nguyén tir
(AAS) va xac dinh céc thanh phan ¢ luong vét; phai dugc san xuat, vi du nhu
bang cach chung cat nhiéu lan, hoic bang cach khir ion héa hodc tham thau
nguoc sau d6 chung ct.

- Nudc loai 3: pht hop v6i hau hét cac phong thi nghiém lam viéc theo
phuong phéap uét va diéu ché cac dung dich thudc thir; phai duoc san xuét, vi



du nhu bﬁng cach chung cAt mot 1an, khit ion hoa hoac thAm thau nguoc. Néu
khong c6 quy dinh nao khac, loai nay dugc dung cho phan tich thong thuong.

1.4. Ung duyng:
Nuéc deion ¢6 wng dung rat nhiéu trong nhiéu linh vyc:
- Sir dung pha ché cac dung dich héa chat trong phong thi nghiém.

- Sir dung rira cac mach dién ta trong hoat dong san xuat.
- Rura cac dung cu y té, sir dung 1am nuéc chay than va pha ché thuéc,. ..

Hinh 1: Hé thong sdn xudt nuwéc deion

2. Vatliéu xir li nwoc
2.1. Céu tao cot loc composite

Cot loc nudc Composite dugc san xuit tir vat liéu Composite.
Vit liéu Composite 1a loai vat liéu téng hop tur nhiéu vat liéu khac nhau: thuy
tinh, bazan, hitu co, carbon, kim loai,... Tt c4 tao nén mdt loai vat liéu méi c6

dd bén cao, chiu dugc an mon, chiu nhiét, khoi lugng nhe,...

ARG AN




Hinh 2: V4t ligu composite

2.2. Vit liéu trao ddi ion:
2.2.1. Nhua trao doi cation

Trong s6 cac chat hoa tan trong nudce, thuong thay nhat 1 téng ctng,
gom céc thanh phan cha yéu canxi va magie hoa tan trong nudc. C4c ion nay
c6 thé nhan biét duoc khi hinh thanh cin bam cuc bo trong cac thiét bi dun soi,
gay thiét hai cho dudng 6ng, ndi hoi va that thoat nang luong khi str dung. Lam
mém nudc cing bang cach thuc hién mot qué trinh trao ddi giira cac cation
ctrng Ca?* va Mg?* véi mot sé cation khac khdng hinh thanh cian bam boi kha
nang hoa tan tot trong nude nhu 1a ion K*, Na* [11].
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FIXED NEGATIVELY CHARGED EXCHANGE SITE, .e., SOx

MOBILE, POSITIVELY CHARGED, EXCHANGEABLE
CATION, ie, Na*

= - POLYSTYRENE CHAIN

Tmmma OIVINYLBENZENE CROSS-LINK

754%% WATER OF HYDRATION

Trong mang ludi cta nhya c¢6 mang dién tich am kém theo nhom dac

trung ¢6 mot cation linh dong c6 kha ning trao doi vai cac cation khac trong
dung dich. Céc ion linh dong cua cationit thuong duoc goi la nhya trao doi
cation dang H. Néu thay H bang Na goi la natri — cationit. Cac nhom dic trung
cua cationit la: - SO3H, -COOH, -OH (phenol), -POsH...Cac nhom dac trung
cang nhiéu, kha nang trao d6i cang ting. Bong thoi, d hoa tan trong nudc cua
nhua cling tang. Co hai loai cationit:

» Cation axit manh: nhom dac trung la —SO3zH, -PO3H, ¢6 kha nang
phan 1i thanh ion linh dong, it linh dong trong tat ca cac moi truong trung tinh,
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kiém, axit. Do d6, kha ning trao doi cuia chiing khong bi anh huéng boi pH cua
dung dich.

~—CH—CHy—CH—CH,;—CH—CH,—

@ @so;u@,so;n

SOsH
~—CH—CHy—CH—CHy;—CH—CH,—CH—

SO:H ;o,n

—CH—CHy—CH—CH;—CH—CH,—CH—

5 &

SOsH

Hinh 3:Nhwa cation axit mgnh

> Cationit axit yéu: nhém dic trung ~COOH, -OH, phan li yéu trong
moi truong axit, kha niang trao doi phu thudc vao pH ciia méi truong. Trong
mdi truong kiém, kha nang phan li manh nén kha nang trao doi I6n. Trong moi
truong axit, kha nang phan li thap, dan dén kha ning trao doi thap.
CHa CHa
—ClH—CHz—CI:HbCHz—JDHbCH a-

COOH COOH

—CH—CHz—
Hinh 4: Nhysa cation axit yéu

2.2.2. Nhua trao doi anion

Cac nhom hoat dong mang dién tich duong, tao cho anionit cé tinh kiém,
cac anion linh dong c6 thé trao ddi véi cac anion khéac trong dung dich. Nhém
dic trung: kiém amin bac 1, 2, 3, 4. Cac anion linh dong thuong la OH-, CI-.

> Anionit kiém manh: nhém kiém manh dic trung 1a amin bac 4,

lien két véi nhdm OH nho luc hut tinh dién. Anionit kiém manh c6 muac d6
phan li ion tét trong tt ca cac méi trudng nén kha ning trao ddi cua ching
khong phu thudc vao pH cua moi treong.



~—CH—CH;—CH—CH;—CH—CH,—

i (.H-\'R, ‘OH
H,NR; OH

CH, ——CH—CH;—~CH—CH;—CH—CH;—CH—

CH NR;'OH
® 3
mc—r%l—cm OH@ l: :l
CH;, "HaNR; "OH

==CH—CH;—CH—CH;——CH—CH,—CH—

;H >NR; 'OH' ZH ANR; 'OH’ ill LNR; OH

Hinh 5: Nhuza trao déi anion bazo manh

> Anionit kiém yéu: nhom dic trung 1a kiém amin bac 1, bac 2, bac
3. Anionit kiém yéu chi phan li trong méi trudng kiém yéu.

Hinh 6: Nhua trao déi anion bazo yéu
2.2.3. Cac phan g dac trung
> Qua trinh trao d6i v&i cationit

RSO3;H + Na* + CI 2 RSOsNa + H" + CI
2RSOzH + Ca?* + 2CI" - (RS03),Ca + 2H" + 2CI-
Hoac RCOOH + Na* + CI- > RCOONa + HCI

C6 thé xem déy 1a qua trinh hoa hoc di thé (Iong — ran). Muc d6 ion hoa
phu thudc vao ban chét hoa hoc ciia nhém hoat dong, tinh chat caa dung dich
bén ngoai.

Mot dic diém khéc: khi cationit trao ddi dat dén bdo hoa vdi cation nay,
thi c6 thé trao ddi voi cation khac.

R-H + NaCl = R-Na+ H* + CI
2R-Na + CaSO,; 2 R,Ca + Na* + sO;-



Sau khi bao hoa, cationit duoc tai sinh bé‘mg acid:
R-SO3Na + H* - R-SOsH+ + Na*
(R-SO;3),Ca + 2H* - 2R-SO3H + Ca?*
> Qua trinh trao ddi cua anionit;

Anionit kiém yéu (nhom amin bac 1, 2, 3): ion hoa khi pH < 7
Anion chtra amin bac 4: ion hoa trong méi trudng acid yéu, trung tinh, kiém.
Anionit kiém manh c¢6 do phan ly cao.

R-OH + HCI - R-CI + H,0
Qua trinh tai sinh:
RCI + NaOH - ROH + NaCl

Qua4 trinh trao d6i ion 14 mdt qué trinh thuan nghich, phan Gmg hoa hoc
di thé gitra cac nhom hoat dong ctia nhya va céac ion trong dung dich. Qua trinh
trao d6i tuan theo dinh luét tac dung khéi lugng.

2.3. Soi loc:

Chuc ning tao nhiing khoang tréng dé thu gom nuédc, giap nudc di

2.4. Cat loc:

Chtic nang ngan céc hat vat liéu loc bén trén va gitp loai bo cac tap chat
lo ling c6 kich thuéc 16n. Cat loc ¢6 nhiéu loai kich thudc, tuy theo luu lwong
nudc qua nhanh hay cham.
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Hinh 8: Cat loc

2.5. Hat nang pH:

Nudc sau khi qua cac vat liéu loc thuong cé pH giam. Hat nang pH gilp
nang pH caa nudc sau khi loc, nhim dam bao pH cua nuéc khdng giam qua
thap gay ri sét cac vat liéu kim loai trong gia dinh. Bj mai mon trong qué trinh
st dung.

Hinh 9: Hat nang pH

2.6. Hat mangan:

Chtic nang giir lai cac kim loai trong nude nhu: sat, chi, arsen,...Gilp
c4c thiét bi trong nha khdng bi dong ri vang sau mot thoi gian sir dung. Hat
Mn c6 chirc nang hap thy cac ion Fe?*, Mn?* nho 16p vat liéu KMnO, va phan
ung oxy hod theo phuong trinh:

MnQ?™ +3Fe®" +50H ™ — 3Fe(OH), 4 +MnO,

2MnO?” +3Mn?*" + 40H~ —5Mn0O, ¥ +2H,0
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Hinh 10: Hat mangan
2.7. Than hoat tinh:

Chtrc ning loai mau, mui va mot sd kim loai trong nude. Gitp nudc trong
hon va khong c6 mui chlorine. Than hoat tinh trén thi truong hién nay c6 ngudn
gbc chi yéu tir Viét Nam (Bén Tre), vi thé gia thanh rat 6n dinh va chénh léch
khong nhiéu. Than hoat tinh rat d& bi mai mon trong qu4 trinh str dung.

Hinh 11: Than hoqt tinh

2.8. Cau tao mang RO:

Mang loc RO viét tat tir hai chit Reverse osmosis (tham thau nguoc).
Mang RO duoc cau tao tir nhiéu tim loc RO dugc cudn tron xung quanh 6ng
loc lai trung tdm. Tam loc RO duoc cAu tao tir 1 tim mang phang bao gém 3
l6p: 16p vai polyester, xp polysulfone va 16p loc polyamide. Lép xdp
polysulfone cé chic nang gia ¢6 cho I6p loc mong, chinh 16p loc nay sé& thuc
hién chirc nang chinh loai bo cac tap chat: hda chat, vi khuan va vi rit ra khoi
nudc. giita cac tim loc déu c6 tam dém tao khoang trong cho nuéc chay qua.
Cong nghé RO dugc ting dung rong rai vao trong doi sdng va san xuat, nhu san
Xuat nudc udng, cung cap nudc tinh khiét cho san xuat thuc pham, dugc pham

12



hay phong thi nghiém.... Trén bé mit mang gdm céc 16 nhoé co kich thudc day
chi 0,2 micromet vi thé chi cac phan tir nude co thé lot qua.

Gioang lam kin Ong duc 16 tich tu nuéc

X
\\—'

! E"—P Nuwéc da xi ly

/= Nuc thai

BFsstee_ LOp dém

; = Mang loc
nguon nuéc

vao mang Huéng nu = L6p thdm thau

clia nwéc chua x Iy
~~ Mang loc
Huéng nwéc chay

clia dong tham thau

Puong néi gitra 2 mang loc

Lép bao vé —

Hinh 12: Cdu tgo mang RO

Theo nghién ctru cta chuyén gia, cac chat hitu co nhu thude trir sau,
pham nhudém céng nghiép....thuong ¢ kich thudc phan tir 16n nén khong thé di
qua duge mang loc RO. Cac vi khuan (kich thudce vai Micromet), hay cac loai
virus nhé hon (kich thudc vai chuc nanomet), déu to gap hang chuc lan kich
thudc ctia cac 16 trén mang RO, hay céc ion kim loai tuy nhé nhung bi hydrat
hoéa (bi cac phan tir nudc bao quanh trd nén cong kénh hon va ciing khong thé
chui lot qua mang RO.

Nudc cap dau vao

Nudc tinh khiét

&
obe 4
&
- Y
b‘b L6p tham thau
3

Hinh 13: Nuoc qua mang RO
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3. Heé théng san xuit nwéc deion bang cach sir dung vat liéu trao doi ion
(DI).
3.1. Co ché hoat dong:

Ngudn nuéc duoc loai toan bo céc tap chat théng qua cac cot loc thd va
mang loc RO. Sau dé, nuéc 99% tinh khiét s& dugc dan qua hé thong loc chira
c4c vat liéu trao d6i ion dé loai bo hoan toan céc ion con sot lai trong nudc dé
dat chat luong nudc Deion.

3.2. Thanh phan va cau tao:

Hé théng bao gom cac thanh phan sau:

- Cot loc thd: loai phén, cin ban, mau, voi va cac kim loai ning.
- Bom cao ap.

- Céc cam bién 4p luc va hé thong diéu khién.

- Cot loc RO: loai 99% tap chét hitu co va v co trong nudc.

- Cot loc Deion: chura cac vat liéu co kha nang loai toan bo cac ion con
lai trong nuac.

3.3. Uu diém va khuyét diém:

Hé thng nay c6 nhiéu uu diém nhu sau:

- [t t5n nang luong.

- It ton nuoc thai.

- Chi phi dau tu twong dwong voi may chung cat nudc 2 lan.
- D& dang nang cao nang sut loc.

- D& dang bao tri va thay thé phu kién.

Bén canh d6, phuong phap loc nuéc Deion bang vat liéu trao doi ion ciing
c6 nhitng khuyét diém 1a thuong xuyén thay thé vat liéu loc.
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PURELAB

Hinh 14: Cac May loc nuéc Deion bang phwrong phdp trao déi ion

4. Heé théng san xuat nwéc deion bang phwong phap khir ion bing
dién [5]:

4.1. Co ché hoat dong:

Ngudn nude duoc xir Iy qua cac cot loc thd va mang loc RO. Sau d6, dugc
dua vao hé théng khir ion bang dién. Tai day, tit ca cac ion con sot lai s& duoc
loai b6 hoan toan thong qua cac dién cuc.

4.2. Thanh phan va céu tao:

Hé thong bao gom cac thanh phan sau:

- Cot loc thé: loai phén, can ban, mau, voi va cac kim loai ning.
- Bom cao ap.

- Cac cam bién &p lyc va hé thdng diéu khién.

- Cot loc RO: loai 99% tap chat hitu co va vo co trong nudc.
- Hé théng khir ion

4.3. Uu diém va khuyét diém:

Hé théng nay c6 nhiéu vu diém nhu sau:

- It tén nang luong.

- It ton nudc thai.

- D& dang thay thé cac phu kién loc thé va RO.

- [t thay thé phu kién va vat liéu.
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Bén canh d6, phuong phap loc nudc Deion bang hé thdng khtr ion ciing
c6 nhitng khuyét diém 1a chi phi dau tu va nang cap cao.

Hinh 15: San pham loc nweéc Deion bang phwong phdp khir ion bang dién

Tiéu két chwong:

Tir qué trinh tim hiéu 2 phuong phap loc nuéc deion. Cho thay, phuong
phap trao d6i ion don gian, it tbn kém chi phi dau tu va phu hop véi diéu kién
cta Truong Pai hoc Tra Vinh.

Do d6, nghién ctru s& xay dung hé théng san xuat nuéc deion dya trén
phuong phap trao doi ion.
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CHUONG II

PANH GIA CHAT LUQNG NUOC THUY CUC TAI TRUONG
PAI HQC TRA VINH

1. Phwong phap lay miu:
Thuc hién ldy 01 lit mau nudc cap dau ngudn cua Trudng Dai hoc Tra
Vinh.

Mau phai dé trong mot binh chira thich hop, sach sé&, kin chi danh riéng
dé dung mau nudc, cé kich thudc sao cho mau chua day hoan toan. Phai giir
gin can than dé tranh moi nguy co nhiém ban mau.

C6 thé dung cac binh chtra di gi hoa (c6 nghia 14 binh chwa dugc lude soi it
nhat 2 h trong dung dich axit clohydric 1 M; sau d6 hai 1an mdi lan 1 h trong
nudc cat; lam bang thuy tinh bo-silicat cling nhu cac binh chat déo tro thich
hop. (Vi du polietilen polypropylen) nhung chu yéu phai dam bao mau khong
bi 4nh hudng do bao quan, dic biét 1a ddi véi chat oxy hoa va hap thu.

Trong bao quan, nudc ¢ thé bi nhiém ban do hoa tan nhiing thanh phan
d& tan cta binh chita bang thuy tinh hay chat déo hodc do hap thu cacbon dioxit
va cac tap chat khac ciia khi quyén trong phong thi nghiém. Vi Iy do trén, khong
nén bao quan nudc loai 1 va loai 2: nude sau khi diéu ché duoc dung ngay nhu
quy dinh 2: nuéc sau khi diéu ché dugce dung ngay nhu quy dinh. Tuy nhién,
nude loai 2 ¢6 thé duoc diéu ché vai luong vira phai va bao quan trong cac binh
chtra thich hop, tro, sach, kin, ddy va da duoc trang bang nudc cling loai.

Viéc bao quan nude loai 3 khong phire tap, nhung cac binh chira va diéu
kién bdo quan phai giong nhu viéc bé quan nudce loai 2.
Binh chira d€ bao quan chi nén danh riéng cho mdt loai nudc.

Tham khao tiéu chuan lay mau nudc phén tich theo TCVN 5992:1995,
TCVN 5993:1995 (Phu luc).
2. Phwong phap xac dinh dé din trong nuéc [2]
2.1. Tiéu chuan ap dung:
Phuong phéap duoc ap dung theo tiéu chuan AOAC 973.40.
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Hinh 16: M6 phong dién cuc EC

2.2. Nguyén ly:

Po dan trong nudc duogc xac dinh thong qua viée xac dinh dién tré gitra
hai dién cuc phang hoac hinh tru va cach nhau mot khoang cb dinh.

ec=9.1
S U

Khi do:

EC: D¢ dan dung dich (S/m)

d: Khoang céch gitra hai dién cuc (m)

S: Dién tich dién cuc (m?)

U: Dién thé (V)

I: Cuong do dong dién (A)
2.3.  Pham vi ap dung:

Ap dung cho hau hét cé4c loai nuwdc nhu: nudce tinh khiét, nuwdc an udng,
nude sinh hoat, nuéc bién, nudce thai,. ..
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2.4. Thiét bi - hoa chat - dung cu:

Bang 2: Thiét bj, dung cu va hda chét phén tich d§ din
Thiét bi Hoéa chat Dung cu
Nudc tinh khiét Beaker 250 mL
Thiét bj do EC Dung dich chuan KCI = Vai mém (hay giay
0,5M min)

2.5. Phuong phap phan tich:

Vé sinh dién cyuc bang nudce cat va lau that khé.

RAt mau vao beaker 250 mL va tién hanh do EC.

Theo dbi gia tri va ghi lai két qua.

Quaé trinh phan tich Iap lai it nhat 3 1an.

V¢ sinh dién cuc EC that sach va lau that kho sau khi sir dung.

3. Phwong phap xic dinh @ hap thu quang tai bwéc song 254 nm:
3.1. Tiéu chuan &p dung:

Phuong phap dugc ap dung theo huéng dan ciia nha san xuat thiét bi UV
— VIS Shimadzu 1800.

3.2. Nguyén ly:

Dua trén sy so sanh do hap thu quang tai budc song 254 nm giita mau can
do véi nudce tinh khiét chuan.

3.3. Pham vi ap dung:

Ap dung cho cac loai nude nhu: nudce tinh khiét, nude an udng.
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3.4. Thiét bi - hoa chat - dung cu:

Bang 3: Thiét bj, dung cu va hda chét phén tich d§ hap thu quang tai
bwdéc song 254 nm

Thiét bi Héa chat Dung cu

Beaker 250 mL

Thiét bi Uv — Vis o Vi mém (hay gidy
Shimadzu 1800 Nudc tinh khiéet chuan min)

Curvet 10 mm

3.5. Phuong phap phan tich:

Khoi dong thiét bi Uv — Vis Shimadzu 1800 va chd 15 phut dé may on
dinh.

Thuc hién chay baseline vai mau nudc tinh khiét chuan tai budc song 254
nm.

Thuc hién do ¢ hap thu cua mau nudc tai budc séng 254 nm.
Theo ddi gié tri va ghi lai két qua.

Qua trinh phan tich Iap lai it nhat 3 1an.

4. Phwong phap xac dinh silica trong nwéc [1]:

4.1. Tiéu chuan &p dung:
Phuong phap duoc ap dung theo tiéu chuan AOAC 920.195.

4.2. Nguyeén ly:

Ham luong silica dugc phan tich dua trén qua trinh pha mau, 1am bay hoi
va can khéi luong.

4.3. Pham vi &p dung:

Ap dung cho cac loai nuéc nhu: nudce tinh khiét, nude an ubng.
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4.4. Thiét bi - hoa chat - dung cu:

Bang 4: Thiét bj, dung cu va hda chét phan tich silica
Thiét bi Hoéa chat Dung cu
Tu séy Nuéc tinh khiét Beaker 2000 mL
Bép dun HCI dam dic (37%) Beaker 250 mL
Can phan tich 4 s6 | H2SO4 dam déc (98%) Beaker 100 mL
le HF dam dic (48%) Dia Pt

4.5. Phuong phép phan tich:

Tién hanh lam bay hoi 2 lit mau nudc trén bép dén khi con khoang 5 mL.

Chuyén toan bo mau qua dia Pt va thém 5 — 10 mL HCI.

Tiép tuc 1am khd mau trén dia Pt trong 1 gio.

Chuyén mau qua noi nau Pt, thém H,SO,4 va HF dé hoa tan hoan toan céc
MUuoi.

Tiép tuc 1am khd mau hoan toan.

Dé nguoi va can.

Thuc hién phan tich Téng cing trong mau ban dau dé loai trir trong luong.

5. K&ét qua chat lwong nwéc thiy cuc tai Truwong Pai hoc Tra Vinh:
Quaé trinh ldy mau duoc thyc hién 13p lai 3 1an, mai lan 1ay 1 lit nudc mau.
Quy trinh 1ay mau thuc hién ding theo TCVN 5992:1995, TCVN 5993:1995

Theo tiéu chuan 1SO 3696 — 1995, nudc deion loai 1 chi can xac dinh 3
chi tiéu: Do dan, do hap thu tai budc séng 254 nm, SiO,. Nén khi phan tich
nudc deion chi can xac dinh 3 chi tiéu trén dat thi 3 chi tiéu con lai s& dat.
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Bang 5: Két qua danh gia chit lwgng nuwée diu ngudn theo 1SO 3696

—1995
Chi tiéu danh gia (Pon vi) | Nudc ngudon Loai 1 Pénh gia
Do dan (mS/cm) 0,89 <0,01 Khong dat
Do hap thu tai budc song
. Yt 1 < 1 Kho
254 nm. Abs 0,015 0,00 ong dat
SiO; (mg/L) 0,04 <0,01 Khong dat

Tur két qua Bang 2, chat luong nguén nudce dau vao co do dan va do hap
thu tai budc song 254 (nm) vuot rat cao so véi tiéu chuan 1SO 3696:1995.

Nhu vay, ngudn nudc can dugc xir ly qua cot loc tho dé giam ham luong
c4c tap chat trong nudc ngudn trude khi vao cac cot loc nude deion. Muc tiéu
cua viéc lap cot loc thd nham giam ham luong cac tap chat hitu co va ion kim
loai. Tir d6, tang thoi gian sir dung cua hé thdng loc.

Qua trinh lay mau cac chi tiéu danh gia duoc nguoi thuc hién nghién cau
ldy mau va gari mau di phan tich theo cac tiéu chuan nhu da trinh bay.
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CHUONG III
XAY DUNG MO HINH HE THONG LQC NUGC DEION

1. Két qua thiét ké md hinh san xuét nwéc deion:

Voi nwroc Deion &

F—— Van cap nwoc vao may
fa
Cot than nen Ct than hat Cot PP

Cotanion Cot cation

Cot loc tho

Hinh 17: Quy trinh loc nwoc deion

Thuyét minh quy trinh hé théng:

- Hé théng xay dung dwa vao ngudn nudc
dau vao tai Truong Pai hoc Tra Vinh.

- Nudc dau vao cé luu luong 1 m3/gio
duoc dan vao cot composite (2200 x 1100 mm)
c6 chtra hat mangan va cation dé lam giam ham
lugng cac tap chat ion trong nuéc. Vat lidu hat
mangan c6 ngudn goc tir Viét Nam va hat trao
d6i ion c6 nguon gbce tir Anh.

- Sau d6, nuéc dugc dan qua hé théng loc
tinh gdm 3 cot loc 10 inchs. Tai day, cac can ban,
mau va mui trong nude duoc loai bo bang cac 16i Hinh 18: Cgt loc tho
loc thd PP, 16i than hat va I5i than nén. composite

- Tiép tuc, nudc duge bom ap luc cao diy qua mang RO dé loai bo 99%
C4C tap chat trong nudc.

- Nuéc sau mang loc RO van con tén tai mot sé ion. CAc ion nay sé&
duoc loai bo hoan toan bang cach dan qua hé thdng cot loc 10 inchs chira cac
hat loc chuyén dung dé loai bo cac cation va anion con sot lai.
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- Nudc deion sau d6 dwoc dan qua duong dng c6 chira dau do EC trude
khi ra ngoai st dung. Cam bién EC s& do va hién thi gia tri trén man hinh phia
truéc may. Khi d6, may loc nudc deion sé dé dang dugc kiém soét chat luong.

- Ngudn nuéc sau khi loc c6 thé duoc chira trong cac binh dé st dung.

- Hé thong c6 thiét ké voi nén c6 thé str dung nuéc Deion truc tiép ma
khdng can phai théng qua binh chua.

Hinh 19: Hé cdt loc tinh

va trao déi ion

Hinh 21: M6 hinh sdn xudt nuéc Deion

2. Két qua danh gia chat lwong san pham nwéc deion:
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Bang 6: Két qua chat lwgng nwéc deion theo 1SO 3696 — 1995

Chi tiéu danh gia (Pon vi) | Nudc deion Loai 1 Danh gia
b6 dan (mS/cm) 0,00 <0,01 Pat
Do hap thu tai budc séng

<
254 nm. Abs 0,000 0,001 Dat
SiO; (mg/L) 0,00 <0,01 Dat

M3i két qua Ia trung binh lap lai caa 3 lan thi nghiém. Chat luong nudc
Deion ¢c6 cac thong so dat yéu cau caa nudc loai 1 theo tiéu chuan 1SO 3696 —

1995.

Bang 7: Két qua so sanh chat lwgng nwéc deion ciia md hinh véi san

pham trén thi truong theo 1SO 3696 — 1995

, . Nudc deion

ch dénh gid ( ) Nudc deion Bénh

i tiéu danh gia (Pon vi i _ anh gia

g M5 hinh Direct — Q g
5UvV

Do dan (mS/cm) 0,00 0,00 Pat
Do hap thu tai buéc song

. VRN D
254 nm, Abs 0,000 0,000 at
SiO, (mg/L) 0,00 0,00 Dat

MOi két qua la trung binh 1ap lai cua 3 1an thi nghiém. Nghién ciru da thuc
hién phan tich so sénh véi chat lugng nudc deion ctia may loc nudc Direct — Q
5UV (Merck san xuat). Két qua da chang thuc chat luong nude deion do mo
hinh nghién ctru hoan toan dat yéu cau.

2.1. Két qua khao sat cong suat loc t6i wu cua hé thong:

Str dung dong hd bam gid va binh dinh mac chuan dé xac dinh cong suat
cua hé théng téi wu.

Qua trinh khao sat thyc hién tai 3 diém: 5 lit/gio, 10 lit/gio, 15 lit/gio.

25



Bang 8: Két qua khao sat cong suit loc tdi wu cia hé théng loc nwéc

deion
Thoéng sé nudc deion loai 1 theo 1SO 3696:1995
Cong suat loc o P6 hip thu tai 254 | . .
o Do dan Ham luong Silica
(Lit/gio) nm
S/ /L
(mS/cm) (Abs) (mg/L)
5 0,000 0,000 0,000
10 0,001 0,000 0,000
15 0,01 0,002 0,000

MJi két qua l1a trung binh lap lai cua 3 lan thi nghiém.

Vi cong suét 15 Lit/gio thi khong du thoi gian dé loai hoan toan cac ion
trong nudc. Do d6, d6 din va do hap thy tai 254 (nm) ting cao. Vi céng suat
loc dudi 10 Lit/gio thi chat luong nudc deion dat yéu cau theo tiéu chuan 1ISO

3696:1995.

Nhu vay, c6ng suét caa hé théng loc nude deion thiét ké 1a 10 Lit/gio. Véi
cong suat nay, hé thong hoan toan vuot troi so véi cong suat 4 - 8 (Lit/gio) cua

cac may cat nudc 2 lan.

2.2. Két qua khao sat luu lugng san xuat toi da cta hé thong:

Thuce hién 1dy 500 mL mau nude theo luu luong thé tich cua hé théng da
san xuat duoc tai cac gid tri 30 lit, 50 lit, 100 lit, 150 lit, 200 lit, 500 lit, 750 lit,
1000 lit, 1250 lit, 1500 lit, 2000 lit. Qué trinh khao sat dugc lap lai 3 lan.
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Bang 9: Két qua khao sat lwu lweng san xuit téi da cta hé thong loc

nwéc Deion
Thoéng so6 nwéc deion loai 1 theo 1SO 3696:1995
Luu luwgng da -
loc Pj din Do hap thu tai 254 Hz‘nm Fu’(_)’ng
(Lit nm Silica
S/
(mSfem) (Abs) (mg/L)
30 0,000 0,000 0,000
50 0,001 0,000 0,000
100 0,001 0,000 0,000
150 0,002 0,000 0,000
200 0,003 0,000 0,000
500 0,004 0,000 0,000
750 0,004 0,001 0,000
1000 0,005 0,001 0,000
1250 0,008 0,002 0,000

Két qua khao sat cho thay, md hinh c6 kha ning san xuét trén 1000 lit
nuéc. Tai diém 1250 lit, d6 dan va ham luong SiO, van dat yéu cau. Tuy nhién,
d6 hap thu quang tai 254 (nm) da vuot gidi han cho phép cua 1SO 3696:1995.
Vi vay, cd thé néi md hinh c6 kha nang san xuat dugc 1000 lit nudc deion.

Gia tri hao tén khi thay thé cot loc tai thoi diém 1000 lit 14 3.000.000 VND.
Nhu vay, néu khong tinh dén gia tri may chinh thi gia tri 1 it nudc deion sé& c6
gia von dudi 5.000 VND (bao gdm chi phi dién va nudc cap). Véi gia thanh 1
lit nuwéc deion trén thi truong 1a 20.000 VND, thi viéc dau tu hé thong 1a hoan
toan cd gia tri kinh té cao. Néu chi xét kha nang loc trung binh 120 lit/ngay thi
hé thong s& dem lai loi nhuan 16n cho nguoi dau tu sau 1 thang.

Nghién ctru da thanh cong trong viéc giam gia tri dau tu cho mot hé théng
tién tién von c6 gia cao gap 5 lan. M hinh chi c6 gia lap dat khoang 30 triéu
ddng. Pay 1a diém ndi troi caa nghién ciru. Vi chua cd bat ky mot thiét bi loc
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nuéc deion ndo c6 cong suat 10 Lit/gio ban véi gia 30 triéu trén thi truong.
Nghién ctru sé& tiét kiém cho Trudng Pai hoc Tra Vinh mét sé tién rat 16n trong
qua trinh dau tu va van hanh hé thdng loc nudc deion nay. San pham nghién
ctru s& duoc chuyén giao cho Khoa Khoa hoc Co ban - Truong Pai hoc Tra
Vinh.
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PHAN KET LUAN
1. Kétluan:

Nhu vay, bing cach ap dung cac phuong phap va cong nghé loc c6 sin
trén thi truong, nghién ctru da 1ap dat thanh cong md hinh san xuat nuéc deion
cho phong thi nghiém hoa ly cua Khoa Khoa hoc Co ban theo tiéu chuan Viét
Nam 3696:1995. Hé théng san xuat nudc deion c6 cong suat 10 Lit/gio va cd
thé loc duoc tbi da 1000 Lit nudc deion trude khi thay thé vat lidu.

2. Kién nghi:

Thanh cdng cua nghién ctru di tao ra ngudn nude deion cho qué trinh pha
ché hoa chat trong cac thi nghiém thuc tap cua sinh vién Khoa Khoa hoc Co
ban. Ngudn nuéc ¢ chat luong cao gitp cho qué trinh phan tng dat hiéu suat
cao. Do d6, nham thay thé céc thiét bi chung cat nuéc gy lang phi va tiéu ton
nang luong, rat mong trong twong lai, Trudng Pai hoc Tra Vinh ¢ thé pho bién
két qua nghién ctu caa dé tai cho tat ca cac phong thi nghiém va trung tam
phan tich ciaa Truong.
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Tiéu chuan Viét nam TCVN 5992 - 1995

Chat lwong nwéc
Lay mau
Hwéng dan ky thuat lay mau

Water quality - Sampling - Phan 4: Guidance on sampling techniques

1 Pham vi ap dung

TCVN 5992 - 1995 cung cép cac hudng dan ky thuat lay mau dé thu dwoc di liéu can thiét
cho muc dich ki§>m tra chat qupg, mo ta dég diém c,hét lwong va phat hi’én nguc‘)n 6 nhiém
nwdce. Tiéu chuan nay khdng gom cac chi dan chi tiét cho nhirng cach lay mau dac biét va
cac tinh hudng lay mau dac biét.

2 Tiéu chuan trich dan

Nhirng tiéu chuan sau day co cac diéu khoan dwoc stiv dung cung véi tiéu chuén nay:

ISO 5667 -1:1980, Chat lwgng nwdc - Lay mau - Phan1: Hwéng dan 1ap cac chuong trinh
lay mau.

TCVN 5993 - 1995 ( I1SO 5667-3:1985 ), Chét lwgng nuwéc - Lay mau - Hwéng dan cach
bao quan va xt ly mau.

5981 - 1995 (1SO 6107-2:1989 ), Chét lwong nwéc - Thuat ngl - Phan 2. TCVN

phap lay mau sinh vat - Hwéng dan 1ay mau cac dong vat day I6n khong I1ISO 7828 : 1995,
Chat lwgng nwéc - Phuwong xwong song bang vot.

ISO 8265:1988, Chéat lwgng nudc - Thiét ké va dung cac may ldy mau dinh lugng dong vat
day I&n khéng xwong song & trén tang da vung nwéc ngot ndng.

3 Pinh nghia

Trong tiéu chuén nay, cac dinh nghia sau day lay tv TCVN 5981-1995 ( 1ISO 6107 - 2) :
3.1 Mau t6 hop: Hai hodc nhiéu mau hoac cac phan mau tron Ian voi nhau theo ty 18 thich
hop da biét trwédc (gian doan hodc lién tuc), ttr dé cé thé thu dwoc két qua trung binh cua

mot d&c tinh can biét. Ty 1é nay thwong dua trén co sé thdi gian hodc dong chay.

3.2 Mau don: 1a mau riéng 18, dwoc ldy ngdu nhién tr mot vung nwéc (c6 chd y dén thoi
gian va/hoic dia diém).

3.3 May lay mAu: 14 thiét bj dung dé l4y mau nwdc lién tuc hodc gian doan, nham kiém tra
cac dac tinh da dinh cta nuoc.
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3.4 Lay mau: la qua trinh 14y mot phan dwoc coi 1a dai dién ctiia mdt vang nwdc, nham
kiém tra cac dac tinh khac nhau da dinh cla nwérc.

4 Cac loai mau
4.1 Pai cwong

D liéu phan tich can phai cho biét chat lwong nwéc théng qua viéc xac dinh cac thong sb
nhw ndng dod cac chat vo co, chat khoang hodc hoa chét hoa tan, khi hoa tan, chét hivu co
hoa tan, va cac chat lo Itrng trong nwéc hodc tram tich & mot thdi diém va dia diém dac
biét, hodc trong mét khodng thoi gian dac biét nhat dinh, tai mot dia diém riéng biét.

M6t s6 thong s6 nhw ndng dd cac chat khi hoa tan can phai dwec do ngay tai chd, néu nhu
co thé, dé bao dam thu dwoc két qua chinh xac. Can Iwu ¥ réng cac phuong phap lwu gilr
mau chi ap dung dwoc trong mét so trwdng hop (xem TCVN 5993 - 1995 (1ISO 5667 - 3) ).

Nén lay mau riéng cho tirng muc dich phan tich nhw phan tich hoa hoc, sinh vat va vi sinh
vat, b&i vi cac phwong phap, thiét bi lay mau va cach x& ly mau khac nhau.

Ky thuat Iy mau thay dbi tuy theo hoan canh. Cac cach lay mau khac nhau duoc trinh bay
& muc 5. Can tham khao ISO 5667 - 1 vé lap chuwong trinh lay mau.

Can phan biét cach lay mau tir ving nwoc tinh va nwéc chay. Mau don (4.2) va mau té hop
(4.6) dwoc ap dung cho ca hai ving nwdc nay. Lay mau gian doan (4.3) theo chu ky va lay
mau lién tuc (4.4) ap dung cho nwéc chay, con lay mau loat (4.5) thwdng ap dung cho nwéc
tinh.

4.2 Mau don

La mAu gian doan, thuong dwoc 1y thi cong, nhung cling cb thé Iay tw dong, tir nwéc trén
bé mat, hoac & d6 sau nhat dinh, hoac & dwdéi day.

M&i mau thwdng chi dai dién cho chat lwong nudc & thoi diém va dia diém dwoc lay mau.

Lay méau tw ddng twong dwong véi mot loat mau don lay theo co s& théi gian hodc khoang
dong chay da dwoc chon trwérc.

Nén Iay mau don khi dong nworc la khong ddng nhéat, hodc khi théng so can nghién ciru
thay ddi, hodc khi dung mau t6 hop sé khéng phan biét dwoc nhirng mau riéng 1& vi ching
phan (rng v&i nhau.

M&u don ciing dwoc dung khi nghién clru khd ndng xuét hién 6 nhiém hodc giam sat sw
lan toa clia nd, hoac, trong trwong hop lay mau gian doan ty dong, dé xac dinh thoi diém
trong ngay khi chéat gay 6 nhiém xuét hién. Mau don cé thé duwoc Iay trwde khi Iap chuwong
trinh Iay mau mé rong. Nhat thiét phai ldy mau don (mau diém) néu muc tiéu ctia chuwong
trinh l4y mau 1a danh gia xem liéu cé phai chét lwong nwéc thay dbi bat thuong hay khong.

Nén dung méu don dé xac dinh nhirng thong s khéng 6n dinh nhw ndng dd cac chét khi
hoa tan, clo dw, sunfua tan.

4.3 Mau gian doan (khéng lién tuc)

4.3.1 MA3u gian doan (mau chu ky) dwoc ldy & nhirtng khoang thei gian dinh trwdc (phu
thuéc thoi gian)
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Cac mau nay dwoc lay bang cach dung co ché hen gior cho luc bat dau va ltc két thuc 1ay
mau nuéc trong khoang thoi gian xac dinh. Cach théng thuong la dung bom bom mau vao
mét hoac nhiéu binh chira trong mét thdi gian nhat dinh, méi thé tich mau dwoc chia cho
trng binh mét .

Chd thich 1) Théng s quan tdm cé thé dnh hwéng dén khoang thdi gian lay mau.

4.3.2 Mau gian doan (mau chu ky) dwoc lay & nhirng khodng dong chay dinh trwdc (phu
thuodc thé tich)

Loai mau nay dwoc lay khi cac chi tiéu chét lvgng nwéc khong lién quan dén téc do dong
chay. Ctr mdi thé tich nwéc chay qua, 1y mot thé tich mau &n dinh khéng ké dén thoi gian.

4.3.3 Mau gian doan (mau chu ky) dwoc ldy & nhirng khodng dong chay dinh trwéc (phu
thudc dong chay)

Loai mau nay dwoc Iay khi chi tiéu chat lwgng nwéc khong lién quan dén téc do dong chay.
Trong nhirng khodng thoi gian nhat dinh, lay cac mau c6 thé tich khac nhau phu thudc vao
dong chay.

4.4 MAu lién tuc

4.4.1 MAu lién tuc lay & lvu lwong dinh truéc

Mau Iay bang cach nay chira moi thanh phan cta nwéc trong subt giai doan lay mau, nhwng
trong nhiéu trwong hop cac mau nay khong cho thong tin vé sy thay doi nong doé cla cac
chat quan tam trong giai doan do.

4.4.2 MAu lién tuc 13y & lwu lwong thay doi

Mau Iay ty I& v&i dong chay la mau dai dién cho chat lwgng nwdc toan bd vire nude. Néu
cé dong chay va thanh phan nuéc thay ddi, mau lay theo cach nay co thé phat hién dugc
sy thay di 6 ma mau don khong lam duworc, mién la cac mau van la gian doan va s6 mau
da ,Io’n,de phan biét sy thay déi thanh phanﬂnu’O’c bay la cach lay mau nudc chinh xac
nhat néu ca Iwu lwgng va ndng dé chat 6 nhiém quan tam déu thay doéi manh.

4.5 MAau loat

4.5.1 M4u theo chiéu sau

D6 14 loai mau nwéc 1ay & cac dd sau khac nhau ctia mét ving nwédc & mét vi tri da dinh.

4.5.2 Mau theo dién tich

Do 1 loai mau nwéc ldy & mot dd sau nhéat dinh cla mot ving nwédc va & nhiéu vi tri khac
nhau.

4.6 Mau t6 hop

MA&u t6 hop cé thé 14y tha cong hay tw dong, khdng phu thudc vao loai mau (theo thei gian,
dong chay, thé tich hoac vi tri).

Cac mau duoc lay lién tuc co thé trén 1an dé dwoc cac mau to hop (mau tron). Cac mau to
hop cung cap cac gia tri trung binh cda thanh phan nwéc. Do d6, trwéc khi trén cac mau
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riéng can xem xét cé can cac gia tri d6 khong hodc cac thong s quan tam cé thay ddi nhiéu
trong giai doan lay mau khong.

M3u té hop €0 gia tri khi sy tuan tha v&i mot mire gidi han la dwoc dwa trén gia tri trung
binh clia chat lwgng nuwéc.

4.7 MAu thé tich I&n

M6t vai phuong phap phan tich mét sb yéu t6 nao d6 co yéu cau lay mau thé tich Ion nhw
twr 50 lit dén vai mét khdi. Nhirng mau nhw vay can dung, thi dy, khi phan tich thudc trir sau
hoac vi sinh vat khong co kha nang nudi cdy . Mau dworc lay hodc bang cach théng thwong
(lwu y binh chtra mau phai that sach) hodc cho mét thé tich nwéc xac dinh qua chéat hap
thu hay qua mang loc tuy theo yéu t6 can xac dinh. Thi du, dng nhua trao d6i ion hodc than
hoat tinh c6 thé dung dé 1y mau mét sé thudc trir sau, con mang loc bang polypropylen c&
16 trung binh 1 p m 14 thich hop dé I4y mau bao t& (Cryptosporidium).

Chi tiét chinh xac vé phwong phap ding mang loc phu thudc vao loai nwéc va yéu td can
xac dinh. Nén str dung mét van diéu chinh tbc d6 chay vao thiét bi hap thu hodc mang loc
ddi voi nwoc cap co ap suat. Voi hau hét cac yéu to can xac dinh, can dung mét bom c6
ddng hd do ap lwc dat sau cac thlet bi 6ng loc hay mang loc trén. Neu cac chat can xac
dinh 1a nhirng chat dé bay hoi, can dat bom cang gan ngudn ldy mau cang tét, con dong
hd do ap Iwc van dat sau cac thiét bi. Khi nwéc lay mau bi duc hodc chira cac chét rén lo
I’ng co6 thé bit mang loc hoac chét hap thu san co, hodc lwong chat can phan tich vuot
qua dung lvong hé&p phu cia mang loc I&n nhat hodc chét hap thu sén cé ,thi cé thé dung
nhiéu thiét bj I&p song song, co nhiéu 16i vao va 16i ra, cé voi khoa. Lic dau dé cho mau
nwéc chi chay vao mot thiét bi, dén khi tbc d6 chay ra glam ro rét thi chuyen sang cai tiép
theo. Khi nhiéu mang loc hoac chét hap thu dwoc dung, mau phai dwgc xtr ly cung v&i nhau
va mau duwoc xem nhw mau td hop. Néu cé nguy co dng hay mang loc bi qua tai thi phal
ndi 6ng va mang loc mai ‘ngay sau khi cai truvoc bi hét kha nang, roi tt nwéc chay vao éng
hay mang da qua tai. Néu 14y mau nwéc thai bang cach nay, ma nwoc chay ra khéi cac
thlet bi lay mau dwoc dua tré lai vang nwdc dang dwoc ldy mau, thi. diém cho chay tr& lai
can & xa diém lay mau dé khdi anh hwdng dén nwéc sé dwoc lay mau tiép.

5 Cac kiéu lay mau

C6 nhiéu tinh hudng lay mau, mét s6 chi don gian 1a 1ay mau don, trong khi do s6 khac yéu
cau thiét bj lay mau tinh vi.

Cac kiéu lay mau khac nhau duoc trinh bay chi tiét hon trong TCVN 5994 (ISO 5667 - 4)
va cac tiéu chuan tiép theo vé lay mau.

6 Thiét bj lay mau
6.1 Vat liéu
6.1.1 Dai cwong

Can tham khao TCVN 5993 (ISO 5667 - 3) cho nhirng tinh hudng 1y mau d&c biét; Nhirng
chi dan & day chi hé trg cho viéc chon vat liéu trong trwérng hop chung. Cac chét can xac
dinh dé danh gia chéat lwvong nwéc cé néng do thay déi tir lwong vét dén lwong Ién. Van dé
thwong hay méc nhét 1a sw hap phu cla cac chéat [én thanh may |4y mau va thanh binh
chtra, hodc mau bi nhiém ban do may ldy mau va binh chira khéng sach truéc khi ldy mau
(do rira khéng sach) va do vat liéu lam céc thiét bi d6.
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Binh chira mau can phai git cho thanh phan mau khéng bi mat do hap phu va bay hoi,
hodc bi nhiém ban b&i cac chét la.

Binh l&y mau va chira mau can dwgc chon cén than sau khi da xem xét dén, thi du, d6 bén
nhiét, khé v&, dé dong, mé, kich thwéc, dang, khoi lwgng, kha nang dé kiém, gia ca, kha
nang lam sach va dung lai...

Phai chu y tranh mau bi déng, nhét 1a khi binh chiva bang thuy tinh. Nén duing binh bang
polyetylen day, chac dé chira mau xac dinh silic, natri, do kiém téng sb, clorua, d6 dan dién,
pH, dé clrng. V&i nhirng chat nhay sang can dung binh can sang. Binh bang thép khong ri
c6 thé dung cho nhirng mau co6 nhiét d6 va/hodc ap suét cao, hoac khi ldy mau néng do
céac chét hitu co.

Binh thuy tinh 1a thich hop cho cac hop chét hiru co va sinh vat, con cac binh bang chét
déo thich hop cho mau phéng xa. Can lwu y rang cac thiét bj Ay mau thuwéng cé cac van
bdi tron bang dau va giodng lam bang cao su tdng hop. Vat liéu nay khong tét cho cac mau
dung dé phan tich cac chat hivu co’ va vi sinh vat.

Ngoai nhirng tinh chat vat ly da néu trén, dé Iwa chon binh dung dé lay va chira mau can
dwoc tinh dén nhirng tiéu chuan chinh sau day (dac biét khi cac chat dwoc phan tich ton
tai & lwgng vét).

a) Han ché dén murc tdi thidu kha nang gay 6 nhiém mau do vat liéu ché tao binh va nut,
thi du sw tan ra cGa cac chéat vé co tir thuy tinh (d&c biét [a thuy tinh mém) va cac chat hiru
co cling nhw kim loai tir cht déo va chat déo hoa (nut bang vinyl dwoc déo hoa, vé bang
cao su téng hop;

b) D& lam sach va xt ly thanh binh dé loai cac vét bAn nhw kim loai néng, chat phong xa:;

c) Vat liéu 1am binh phai tro' hoa hoc va sinh vat hoc dé tranh hoac gidm dén toi thiéu phan
trng gitPa mau va binh chwa;

d) Binh chira mau ciing co thé gay sai s6 do hap phu cac chat can xac dinh. Bac biét 1a vét
cac kim loai, va ca cac chat khac (nhw chat tay rtra, thudc trie sau, photphat) deu co kha
nang hap phu Ién thanh binh.

Ch thich 2: Nguwoi phan tich phai cho quyét dinh cudi cling vé chon binh mau va thiét b
lay mau.

6.1.2 6ng dan mau

6ng dan mau ndi chung dwoc dung dé lay mau tw dong cap mau cho cac may phan tich
lién tuc hoac cac méy‘giém sé}t. Trqng mot thdi gian nbét dinh mau dwoc xem nhw Chl'fa
trong binh c6 thanh phan nhw 6ng dan. Do d6, hwdng dan chon vat liéu cla binh chira mau
cling ap dung cho 6ng dan mau.

6.2 Cac loai binh chira mau

6.2.1 Dai cwong

Cac binh bang polyetylen va thuy tinh bosilicat 1a thich hop cho ldy méu thong thuong dé
xac dinh cac théng s6 vat ly, hoa hoc cua nwéc tw nhién. Cac loai vat liéu tro hon vé mat

hoa hoc nhu polytetrafloteylen (PTFE) thi tdt hon, nhwng qua dat so V@i cong viéc thong
thwdng hang ngay. Cac binh miéng hep, miéng rong hoac nut xody déu can cé nat boc
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bang nhya tro’ hodc ndt thuy tinh nham (nhay v&i sw an mon clia kiém). Néu méu duoc
xép vao hop dé chuyén den phong thi nghiém phan tich thi ndp hop phai ciu tao dé tranh
nut bi 16ng ra, gay tran mau ra ngoai hodc mau bj nhiém ban.

6.2.2 Binh chira mau dac biét

Ngoai nhirng chi y ké trén, viéc bao quan mau cé chira nhirng chét liéu nhay sang, ké ca
tdo, yéu ciu phai bao vé khai bi sang. Khi dé6 dung binh chra 1am bang vat liéu can sang
va phai d&t & noi téi trong thoi _gian luu gicr. L4y va phan tich cac mau chira khi hoa tan
hoac cac thanh phan dé bién dbi do thdm khi, gy ra mét van dé dac biét. Binh hep miéng
dé thir nhu cau 6xi sinh hoa (BOD) can cé nut thuy tinh nhon dé tranh gitr khéng khi, va
nhw vay phai lam kin d&c biét trong van chuyén.

6.2.3 Vét cac tap chat hivu co

Binh chtra mau nén lam bang thuy tinh, cé nat thuy tinh hodc PTFE vi dwéng nhw cac binh
bang chat déo gay can tré cho cac phan tich c6 dé nhay cao.

6.2.4 Binh chira mau dung phan tich vi sinh vat

Binh chira mau dung phan tich vi sinh vat can phai chju dwoc nhiét do khi khtr tl:l‘mg. Khi
kh(r trung hoac khi bao quan, vat liéu khong duoc tao ra hoac tiét ra cac hoa chat co kha
nang trc ché sw ton tai clia vi sinh vat tiét ra doc t6 hodc thuc day sy tang trwdng cla sinh

vat.

Mau phai dugc gitk dong nén cho dén khi m& ra & phong thi nghiém va phai dong lai ngay
dé trranh nhiém ban.

Binh chira phai dwgc lam bang thuy tinh chat lwgng tot hodc chat déo va khong chira céac
chat doc.

Dung tich khoang 300 ml thudng la dd. Binh can ¢ nat nham hodc nat van vira khit, néu
can thi phd bang cao su silicon, vat liéu nay chiu dwgc nhiét do khtr trang & nhiét dé 160
oC nhiéu lan.

6.3 Thiét bi lay mau dé phan tich cac théng sé vat ly hay hoa hoc

6.3.1 M& dau

Thé tich mau can lay di dé phan tich theo yéu cau va cho bat ctr phép phan tich 13p lai
nao. The tich mau qua nho co thé lam mau mat tinh dai dién. Ngoai ra mau it cling lam tang
anh hwéng hap phu béi vi ty sb gitra thé tich va dién tich nhé.

Cac may |4y mau hiru hiéu can phai:

a) c6 thoi gian tiép xuc gitra mau va may tdi thiéu;

b) lam bang cac vat liéu khéng gay 6 nhiém mau;

c) c6 cAu tao don gian dé dé lam sach, v&i cac mat nhén va khéng co nhirng cho gay can
tré dong chay nhw ubn cong, ¢ cang it voi va van cang tét ( cac may ldy mau can bdo dam
khéng tao ra sai sd);

d) pht hop véi mau nwéc can lay (hoa hoc, sinh vat hodc vi sinh vat).
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DPé I4y mau khi hoa tan can tham khao muc 6.7.
6.3.2 Thiét bj dé 1dy m&u don (mau diém)
6.3.2.1 Dai cuwong

Mau don thwong duoc 1ay thi cong theo nhirng diéu kién mé ta & muc 4.2. Thiét bj don
gian nhat dé 1y mau trén mat nwdc la x6 hoac binh rong miéng, nhing xuong nwdc va keo
Ién sau khi nap day.

6.3.2.2 Thiét bj 1ay mau don & do sau da dinh

Trong thuc té, mot binh dwgc budc vat nang, nat kin va tha chim vao nwéc; dén do sau da
dinh nut dwoc m& ra va nwdce tran vao den day. Theo cach nay, khong khi hogc cac khi
khac can phai dwoc tinh dén vi chang c6 thé anh hwédng dén thdng so6 can xac dinh (nhw
oxi hoa tan).

D4 c6 sén cac loai binh ldy mau dic biét co thé tranh dwoc van dé& nay. Vi du binh chan
khong.

Doi v&i cac viing nwoc phan tang, mét ong hinh tru ¢ chia dé hd hai dau bang chat déo,
thuy tinh hodc thép khong ri dwoc tha xuong dé tao mot cot nwac thang dirng cua vung
nwéce. & diém lay mau, hai dau dwoc dong lai trwdc khi kéo 1én trén bé mat (binh dieu khién
tor xa)

6.3.2.3 Gau hodc nao dé 14y mau trAm tich

Tram tich co thé dwoc lay bang gau xdc hodc nao, duoc thiét ké d& xam nhap vao tang
tram tich nho khoi lwgng cGa’chUng hoac don bay. Chung cé cau tao da dang, gom 6 xo
kich hoat hogc trong lwgng, kieéu ham ngém. Dang cla ching cling thay doi theo kich thuéc
mau can lay vuéng hay nhon. Do do, ban chat cia mau nhan dwoc chiu anh hwéng cla
cac yéu to nhw :

a) dd sau xam nhap vao I&p trdm tich;

b) gébc ham ngém;

c¢) hiéu qua ctia ham ngam (kha nang tranh chwéng ngai vat);

d) sw tao ra séng "sb6¢" va gay "mat" hoac "rira trdi" cac thanh phan hoac sinh vat & ranh
gi®i bun-nwéc;

e) do 6n dinh ctia mau trong dong chay nhanh.

Khi l4y mau bang nao can chu y dia diém, chuyén déng cla nwéc, dién tich mau va trang
bi thuyén bé co san.

6.3.2.4 Gau det (g4u dang Vo trai)

Gau det twa nhu thiét bj dung dé dao déat. Cac gau dwoc tha xudng vi tri da chon dé thu
duge mot mau to hgp Ion. Khi dé mau lay bang gau det cho thong tin chinh xac hon vé noi
lay mau so voi lay bang nao.

6.3.2.5 Thiét bj lay mAau I5i
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Thiét bi 1dy mau I6i dwoc dung khi can thong tin vé chiéu thang dirng cta lop tram tich. Triv
khi mau ran chac, can chu y gilr mau nguyén ven khi lay ra khai thiét bi lay mau.

6.3.3 Thiét bj ldy mau tw dong

Céc thiét b lay mAu ty dong da dwoc ché tao va ban trén thi trvong. Tiéu chuén nay khong
nham muc dich tiéu chuan hoa cac thiét,bi dé.‘ Cac chgén clr dé lwa chon cac jthiét bi phu
hop dwoc néu trong trong phu luc A. Thiét bi can yéu cau dwoc bao vé, sach, dét néng hay
lam lanh...

C6 hai loai may l4y mau tw dong: phu thudc thoi gian va phu thudc thé tich. May 14y mau
phu thudc thdi gian 1y cac mau gian doan, mau td hop hodc mau lién tuc khdng quan tam
dén lwu lwong, trong khi d6 may lay mau phu thudc thé tich ciing lay cac loai mau trén
nhuwng cé tinh dén sw thay déi lwu lweong. S Iwa chon phu thudc vao muc dich giam sat.

Cting c6 nhirng may Iy mau tinh vi hon, thi du n6 cé thé phan phéi mau cho cac binh chira
lam bang cac vat liéu khac nhau va chlra cac chat bao quan khac nhau.

Dung cac may lady mau tw dong thi du d& quan trac va kiém soat lwu lwong cac dong song.
Trong mét s6 treong hop nhét dinh can 1y mAu thé tich Ion, nhét Ia khi can phan tich cac
lwong vét. Tot nhat la nén dung hé thong lam giau tai ché nong d6 cac chat can xac dinh.
Cac hé thong kiéu nay cd thé la tir cac may ly tam cho phép lay lién tuc vi sinh vat cho dén
nhirng may trang bi tot hon cho phép lay lwong vét cac chat 6 nhiem hiru co.

Trong nhirng diéu kién lanh can bao dam thiét bi va cac bd phan phu hoat déng hivu hiéu.
6.4 Thiét bj 1y mau sinh vat

6.4.1 Dai cwong

Gibng nhu trvd'ng hop ldy mAu phan tich vat Iy va hoa hoc, mét s6 xac dinh can duwoc tién
h?nh tai ch()‘. Tuy phién da s6 mau dwoc dwa vé ph(‘)ng thi pghiém dé xac dinh. Thap nién
gan day nhiéu thiét bi da g’u’o’g tao ra c’ho phép lay mau bang tay (dung thg’ 1an) hoac tw
ddng va quan sat tir xa, lay mau mét so loai sinh vat hoac nhém sinh vat. Tuy nhién muc

tiéu ctia muc nay chi yéu la mé ta nhivng thiét bi don gian dwoc st dung théng dung.

Dé lay mau sinh vat, binh rong miéng la can thiét, tot nhat 1a miéng rong gan nhuw bang than
binh chra. Binh dwgc lam bang thuy tinh hodc chat déo.

6.4.2 Sinh vat ndi

6.4.2.1 Thuc vat ndi

K thuat va thiét bj twong tw nhw ding dé lay mau don (mau diém) cho phan tich hoa chat
trong nwdc. Voi hau hét nhirng nghién ctru vé ho, nén ding binh ¢d dung tich twr 0,5 dén 2
lit, tuy nhién cling can chu y dén nhu cau phan tich (6.1). Can co thiét bi m¢ nap binh & d6
sau lay mau va sau do6 déng lai (6.3.2.2).

Dung vot la khdng nén dbi véi phan tich dinh lwong.

6.4.2.2 Bong vat nbi
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Can lay mau thé tich Ion (dén 10 lit). Ngoai loai binh van hanh béng strc nudc (xem 6.3.2.2)
nén c6 mot lwdi nylon dung cho sinh vat phu du. Kich thuwéc mat lwdi phy thudc vao loai
can nghién ctru.

6.4.3 Sinh vat day
6.4.3.1 Sinh vat séng bam

Dé lay mau dinh lwgng, nén dung mét phién kinh kinh hién vi bang thuy tinh tiéu chuén
(kich thuwdc 25mm x 75 mm). C6 hai cach dat phién kinh cho hai tinh hudng khac nhau.

& cac dong subi nhé va néng hoac khu vwe gan by hé ao, dd duc thwdng khéng dang ké,
phién kinh dwoc gén vao gia va neo & day. & sdng I&n va hd, dd duc dang ké, phién kinh
dwoc treo vao gia bang chat déo trong sudt ndi trén bé mat. Can dé phién kinh trong nwéc
it nhat 2 tuan 1&. Néu yéu ciu két qua truc tiép (nghia 1a tir noi séng tw nhién) can nao lay
cac sinh vat bam ttr nén bam tw nhién.

6.4.3.2 Thyc vat thuy sinh I&n

Dé 14y mau dinh tinh, thiét bj ldy mau thay dbi tuy theo tirng hoan canh, phu thudc vao do
sau 1&p nudc. & ving nwdc ndng, mdt chiéc cao lam vwdn 13 dd. & chd nwéc sau hon co
thé phai dung nao; tuy nhién, ciing nén xét dén phwong phap I&n thadm do dung binh thé
nhwng can chud y quy téc an toan thich hop.

Dé lay mau dinh lvgng co thé ap dung k¥ thuat twong tw, triv khi dién tich Iay mau la co gioi
han va thyc vat thuy sinh khi dwgc do dac hay neu khong thi dwoc danh gia de xac dinh
murc d6 hay toc do tang trwdng hoac khéi lwgng trén don vi dién tich.

6.4.3.3 Dong vat Ién khéng xwong sbng

Trong kh&o sat so sanh dong vat day Ién khéng xwong séng can cha y t&i anh hudng cla
noi sinh sdng ctia ddng vat noi ldy mau da chon. Tuy nhién, vi cé nhiéu k¥ thuat va thiét bi
lAy m&u khac nhau, nén noi sinh séng duwoc nghién ciru cling khéng bi han ché. May lay
mau phu thudc vao nhiéu théng sb: dé sau clia nwdc, dong chay, ban chét vat ly va hoa
hoc cua day,...

Can tham khao I1SO 7828 vé lay mau bang vot tay va ISO 8265 vé lay mau dinh lwgng trén
nén da & vung nwédc ngot ndng.

6.4.4 Ca

Ca c6 thé dwgc danh bat chi dong hoac thu dong phu thudc vao noi sinh song va muc dich
ldy mau.

& sodng va subi nhd do sau dudi 2 m, danh ca bang xung dién mét chiéu hay xoay chiéu
ndéi chung la ky thuat chd dong hiru dung. & séng rong, nwéc chdy cham hodc nwéc lang,
ky thuat danh lwdi dwoc wa dung. Danh ca chi dong bang lwéi (Iwéi kéo, lwdi ra) dung khi
khéng c6 chwéng ngai vat. BDanh ca thu dong bang luéi (Ilwéi moc, luwéi ba 16p, va cac loai
bay) dung khi cé cb ho&c cac chwdng ngai vat khac. Nhirng bay dac biét dat & dap nwdc
la rat thich hop dé bat ca vort.

Ky thuat Iay mau ¢4 bi han ché bdi viéc chon thiét bi (kich c& mat lwdi, dién treong), boi
thdi quen cua ca va cong luan ve danh ca bang dién, cling nhw yéu cau Iay mau ca sbng
hay chét. Can chu y dén cac yéu té nay trwéc khi quyét dinh chon ky thuat lay mau.
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6.5 Thiét bi Ay mau vi sinh vat

Vai da s6 mau, binh thuy tinh hodc chét déo da khir tring 1a thich hop (xem 6.2.4). Dé lay
mau & dwdi mat nwéc kha sau nhw & ho ao, ho chira, dung may lay mau nhw da moé ta &
6.3.2.2 la thich hop.

Moi may moc ding, ké ca bom va thiét bi kem theo, déu khong dwoc ban va khong dwoc
dwa thém vi sinh vat vao mau.

6.6 Thiét bj Ay mau phong xa
Tuy theo dbi twong va luat 18 nha nwéc, hau hét ky thuat va thiét bi lay mau nwoc va nuoc
thai d& phan tich thanh phan hoa hoc néi chung déu cé thé ap dung cho 14y mau phan tich

hoat d6 phong xa.

MAu can 14y vao binh chat déo da rira sach bang chét tay rira va trang bang nwéc va axit
nitric lo&ng.

6.7 Thiét bj dé 1ay mau khi hoa tan (va chéat bay hoi)

Mau thich hop dé xac dinh chinh xac cac khi hoa tan can phai lay bang thiét bi dwa trén
nguyén tac choan cho bang nwdc ma khéng phai la choan cho bang khéng khi trong thiet
bi lay mau.

Néu dung cac hé thong bom, thi nhat thiét nwéc phai dwoc bom sao cho ap suét tac dung
lén nwédc khong duoc giam qua thap so voi ap suat khi quyén. Mau can dwoc bom tryc
tiép vao binh chtra hodc binh phan tich. Binh can dwoc trang trwdc bang mét lwgng mau it
nhat gap 3 lan thé tich cta né trwwdc khi bat dau phan tich hoac day nut.

Néu chap nhan két qua gan dung, mau xac dinh oxi hoa tan c6 thé Iy bang binh hoac x6.
Sai sO0 mac phai trong trwong hgp nay do tiép xic ctia mau véi khdng khi phu thudc vao
mirc d6 bao hoa cla khi & trong nwéc.

Néu ldy mau tlr voi hodc tir Iéi ra cla bom, cén dung moét éng dan tro, mém,déo pém sau
dén day binh dé bao dadm chat 1dng choan ché ttr day binh va sw suc khi la téi thiéu.

L&y mau oxi hoa tan tir nwéc bi phl bang can chi y dac biét dé tranh 6 nhiém mau tir khéng
khi.

7 Nhan dang mau va ghi chép
7.1 Pai cwong

Ngudn lay mu va cac diéu kién ldy mau can duoc ghi chép kém ngay vao binh sau khi
nap mau. Phan tich nwéc sé it gia tri néu khong kém theo théng tin chi tiét vé mau.

Nhirng két qua phan tich tai chd cling can cé bao céo vé mau.
Nhan va moi loai gidy t& phai luén luén hoan thanh vao thoi gian 1ay mau.
7.2 B4o céo

Bé&o cdo ldy mau it nhat phai c6 nhirng théng tin sau:
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a) dia diém (tén) 1dy mau, c6 toa do va moi thdng tin vé dia diém;
b) chi tiét vé diém lay mau;

c) ngay thang lay mau;

d) phuong phap lay mau

e) thoi gian lay mau;

f) ngudi lay mau;

g) diéu kién thoi tiét;

h) cach xt ly trwérce;

i) chat bao vé hoac chéat 6n dinh da dwa thém vao mau;

j) d@ liéu thu thap tai hién tredng.

PHU LUC A

Pac tinh can thiét caa thiét bj ldy mau tw déng

Nhirng muc sau day 1a huwéng dan ding dé thiét ké hoéc chon thiét bj 1dy mau tw dong va
cac b phéan cta hé thdng lay mau. Nguwoi dung can xac dinh tam quan trong twong déi cua
mdi dac tinh trong viéc xac 1ap nhu cau cho viéc lay mau cu thé

a) cau tao chéc chan va chiva it linh kién chirc nang (d&c biét 1a dién);
b) s6 bd phan tiép xtc hodc ngam vao nwéc phai la téi thiéu;

c) khéng ri va bén véi nuéc;

d) cau tao twong déi don gian va dé van hanh; bao dwéng;

e) dé rira binh chira mau va éng cap dé 1y mau tuoi;

f) khéng bi cau can do chéat ran;

g) d6 chinh xac cta thé tich dwgc phan phébi;

h) cho két qua phu hop tét véi ldy mau tha cong:;

i) binh mau dé thao ra, rira va 13p lai;

j) khi ldy mAu &, mau gian doan can thé tich téi thiéu 0,5 lit. Tat ca mau can duoc gity trong
t0| va nhirng mau nhay véi thdi gian / nhiét dd may lay mau can c6 mot bd phan bdo quan
mau & 40C it nhét trong 24 gid khi nhiét dd mai trwdéng dén 400C;
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ble 973.40A):
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erwme use near room temperature but bet\ een 20-30°C.

adnmatemd edranhiachane
n H,0 bath and let stand 30 min. Rinse cell in 3 tubes of KCI solu-
tion and measure resistance of solution 4, Ry . Rinse cell thoroughly

carec.
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(a) Conductivity meter.—Sclf-contained, Wheatstonc
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conductivity (<100 umhos), 1 for moderate, and 10 for highly con-
ducting, such as brines. Check complete assembly with KCI solu-
tions of known conductance shown in Table 973.40B. Clean new
cells with chromic acid cleaning solution and platinize new elec-
trodes before use. Reclean and platinize electrodes whenever read-
ings become erratic or if inspection shows any Pt black has flaked
off. To platinize, connect both electrodes logether Lo negalive termi-
nal of 1.5 V dry cell and immerse in solution of 1 g chloroplatinic
acidand 12 mg Pb(CH;C0OO), in 100 mL H,0. Connect positive ter-
minal to piece of Pt wire and dip into solution. Control current so that
only small amount gas is evolved. Discontinue electrolysis when
both clectrodes arc coated. Solution may be saved for subsequent
use. Rinse electrodes thoroughly and keep immersed in H,O when
not in usc.

(¢) Potassium chloride standard solution—0.01M. Dissolve
745.6 mg KCl in freshly boiled double-distilled H,0O and dilute to

Table 973.40A  Statistical results from synthetic water

samples

Increment Standard deviation Bias

as specific

conductance,

umhos/cm % umhos/cm %  pmhos/cm
100 7.6 7.55 -2.0 -20
106 7.7 8.14 -0.8 0.8
808 75 66.1 -3.6 -29.3
848 94 79.6 —4.5 -38.5

1640 6.5 106 -5.4 -87.9

1710 7.0 119 5.1 -86.9

duoc vOi n

Tepeat measureme; KClI solution unless temperature drift of
morg than few tenths degree pceurs, If specimens differ in condye-

GHORy dign MOL.ERIEN V& ¥Ry GRiRM, PANOR

chay met{ﬂngamnglﬂrao gio. Néu cé bao hanh
ﬁﬁ%%‘e (%ﬁ@o%nﬁ]‘ﬁo%%e%% KI&R.&an Jhb% :

D. Calculation

Calculate cell constant, C, in pmhos/cm = R x 0.001413 at
25°C. Specific conductance of specimen at 25°C = C/R, in
wmhos/em. Multiply by 10° 1o obtain wmhos/cm.

If temperature is not exactly 25°C, measure Ry and R, at same
temperature and calculate specific conductance = 1413 X R /R  in
wmhos/cm.

References: Methods for Chemical Analysis of Water and Wastes,
1983 (available from National Technical Information
Service, 5285 Port Royal Rd, Springfield, VA 22161,
USA, Stock No. NTIS PB84-128677).
FWPCA Method Study .
Mineral and Physical Analyses, June 1969 (available
from National Technical Information Service, 5285
Port Royal Rd, Springfield, VA 22161, USA,
PB-230827). JA0OAC 56, 295(1973).

Table 973.40B Conductances of KCI solutions at 25°C

Conductance, umhos/cm

Concentration, M Equivalent Specific
0 149.85

0.0001 149.43 14.94
0.0005 147.81 73.90
0.001 146.95 147.0
0.005 143.55 7178
0.01 141.27 1413
0.02 138.34 2767
0.05 133.37 6668
0.1 128.96 12900
0.2 124.08 24820
0.5 117.27 58640
1.0 111.87 111900
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AOAC Official Method 920.195
Silica in Water
Gravimetric Method
First Action 1920
Final Action
Make preliminary examination, using 100-250 mL specimen, to
determine approximate amount of Ca and Mg present, in order Lo de-
termine amount of specimen to be evaporated for final analysis.
Evaporatc amount of specimen cquivalent to 0.1-0.6 g CaO or
0.1-1 gMg,P,0, (usually 1-5 L). Acidily specimen with HCl and
evaporatce on steam bath to dryness in Pt dish. Continuc drying ca
1 h. Thoroughly moisten residuc with 5-10 mL HCL Let stand
10~15 min and add enough H,0 to bring soluble salts into solution.
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Heat on steam bath until salts dissolve. Filter to remove most of 810,
and wash thoroughly with hot H,O. Cvaporate filtrate to dryness and
treat residue with 5 mL HCI and enough H,0 to dissolve soluble
salts, as before, Heat, filter, and wash thoroughly with hot H,0. Des-
ignate filtrate as Solution X.

Transter the 2 residues to Pt crucible, ignite, heat over blast lamp,
and weigh. Moisten contents of crucible with few drops H,0, add
few drops H,S0, and few mL HF, and evaporate on steam bath un-
der hood. Repeat treatment if all SiO, is not volatilized. Dry care-
[ully on hot plate, ignile, heat over blastlamp, and weigh. Dillerence
between the two weights is weight SiO,. Add weight residue (Fe,0;
+ ALQO;) 1o that ol ALO; and Fe,0, oblained in 920.196 (see
11.1.19). [Ifresiduc weighs >0.5 mg, BaSO, may be preseat in spee-
imen. If so, make necessary correction and add to weight Fe,O, and
Al O; in 920.196 (see 11.1.19).]
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