TIEU CHUAN NGANH

CONG HOA xf\ HOI CHU_NGHIA iy ariohidinghitn 22 TCN 61-84
VIET NAM- phan tich nuéc ding
o trong cong trinh giao Cé hicu luc tir
BO GIAO THONG VAN TAI thong 21-12-1984

(Ban hanh'theo quyét dinh 56 2916/KHKT ngay 21.12.84)

1. QUY DINH CHUNG

1.1. Nude ¢d tdc dung 1dm d8i vdi cde cong trinh giao thong: Nudc duge ding dé tron
vira, tron bétdng; nudc tao thanh mot moi trudng bao quanh cdc phin két cfu bitong xdy
dubi nude hay xiy chim trong d4t. Thong thudng nudc thien nhién hod tan nhidu chdt gip
duge trong subt qud trinh hru chuydn, chita & dang ion nhirng loai mudi cdc-bon-ndl a-xit
sun-phdt va clo-rua cia cdc kim loai can-xi vd ma-gie... tic 13 trong nudc ¢§ chifa cde ca-ii-
on Ca*', Mg, QLH, Fe'*, Fe?*, Mn”*, v.v.. ciing cdc a-ni-on HCOJ, SO, CI°, NO;,
NO,", va cdc khi CO3, H,S, vov.,

Do cédc thanh phin hod hoc chifa trong nudc khd phirc tap, trong qud trinh sin xudt
botong va sir dung k€t cfu betong hay betong ¢t thép, nude c6 thé lam gidm chit fugng
betdng; nuéc an mon va phd hoai ddn cdc cong trinh bétdng hay béténg ¢t thép dudi nhidu
hinh thic khic nhau (xem thém & phu luc 1),

1.2. D& dam bao chat luong ciia betdng trong qui trirh san xudt v s dung, Uy ban
xay dung cg bin Nhi nudc di quy dinh nhing ti¢u chudn cda nude dung d€ tron vira va
batong (xem phu luc 2) v quy dinh nhimg ddu higu tidu chudn an modn clia moi tredng nude
d8i v6i k2t cdu betdng va bétong cbt thép (xem phu lyc 3),

1.3. Dé 4p dung duge nhing tiéu chudn néi trén (& 1.2), quy trinh thi nghi¢m ndy quy
dinh cich iy miu nude vA cdc phuong phdp phan tich hod hoc d6i v¢i miu nudc nham xac
dinh:

- Tdng lugng mudi;

- Ham lugng SO.;

- Ham lugng H,S;

- Ham lvong CI°;

. - Ham lugng CO; tu do;

~ Ham lugng CO; &n mdn;

- Chi s§ hydro;

- D0 axit cia nudc;

- Him lugng HCO; va CO7 (do ba-za cha nuwde);
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- Ham lugng Mn™*;

- Téng do cing;

- D% cting tam thoi;

- Ham lugng Ca®*;

- Ham lugng Mg®*;

- Ham lugng O, tidu hao,

- Ham lugag O, hoa tan;

- Ham luong Fe’* va Fe*';

- Binh tinh NO; ;

- Dinh tinh NO; ;

- Dinh tinh NH} ;
¢é trong nudc. _

1.4. Do pH clia nudc cd thé xéc dinh bang cdch ding gify do do pH van nang néu
khong yéu cdu d0 chinh xdc cao hay ding mdy do d¢ pH hoidc dung cu do sdc tinh vi néu két
qua ddi hoi phai bao dim chinh x4c hon. Khi ding m4y do d¢ pH hay dung cy do séc phai
thuc hién theo sy huong din cy thé ddi véi ting loai mdy hay dung cu.

1.5. Trong mot s6 trudng hop, c6 thé ding mot vai phuong phép thi nghiem tinh chat
1¥ hoc (mdi, vi, mau sic) clia nudc (xem phu luc 4} dé x4c dinh dinh tinh mQt s§ thanh phédn
c¢6 thé ¢ trong miu nudc trude khi ti€n hanh phan tich hoé hoc.

1.6. Cic thanh phdn hod hoc cé trong‘-nuéc song, nudc-sudi hay nudc bién thudng bi
bién di it nhidu twy theo mia kho can hay mida mua l3. Vi viy, muGn bigt thuc chit anh

hudmg ciia nuéc & mot ngudn ndo d6 d6i vdi céc cong trinh bétong, cén phdi phan tich nhiéu
miu nudc theo c4c mia khic nhau.

D6i voi nudc song, sudi hay nudc bién, khong duge 14y miu nu6e & ngd ba song, & ven
b hay & ngay trén mat nude V1 thanh phin nudc lai rdt phac tap, c6 thé 1in nhidu ric bdn va
tap chit khéc, khong tiéu biéu chung cho ngu6én nudc cdn thi nghi¢m.

Khi phan tich nudc & 13 khoan, vi m&i 18 khoan c6 thé gap nhiéu mach nudc & céc tAng
dia chdt khdc nhau, cdn phai 14y nhiéu miu & nhidu d¢ sdu khédc nhau, trong 46 mdi do sdu
tgong ing vdi 1 tdng dia chdt nhat dinh.

1.7 Che chai ding dé dyng miu nudc phai that sach. Trudc khi 14y méu, phai dung
chinh loai nudc d6 dé tréng lai chai 2 + 3 ldn. Phdi ding chai thiy tinh, khong ding chai lo
bing sanh, si (vl sanh, s& khong nhdn va rit x0p, khé rira sach nén cd thé ¢6 nhiéu tap chit
bdm vao). Nén ding niit chai bing thuy tinh hay bang li-e cdn m& dé nit chat.

D6Gi vdi mdi miu aude, tuy theo yéu cdu phan tich, cdn 14y ti 1 d&n 3 + 4 1it nuée dé
lam thi nghiém. '

1.3. B&i v6i nuSc gigng, nuéc ao hay song suli, khi cdn 14y méu & d0 sau khoing
0,5m, ¢8 thd truc tidp diing tay #n chai lfy miu xudng dén 40 siu 6 réi md nat ra cho nudc
tran vao ddy chai. Sau khi ddy nit chai & du6i nuéc xong mdi duge nhdc chai 1¢n khai mit
nudc.

_ Khi ¢dn 14y miu nuée & do sdu ma tay khong v6i 6 duge, c6 thé dang mot loai dung
cu rieng 48 14y miu dudi nwdc. N&u khong c6 loai dung cu dé thi ding t cdn dai ¢6 bude sin
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U chai thuy tinh & 1 d4u cdn dé 14y mAu. Mot sgi day duge budc vao nit chai dé cé thé md
nut & dudi nude duge. Khi 18y miu, 4n ddu cin o6 buoc chai thuy tinh xudng d€n do sau cdn
thi€t dugc vach sdn & tren cin ri giat day dé€ m& nit cho nwdc tran vdo chai. Khi kéo cdn
len, phii day not chai & dudi nudc xong r6i mdi duge nhic chai 16n khoi mat nudc.

L.5. Trong trudng hop phai ding bom 14y nudc & gi€ng sau lén, phadi ¢€ nudc chiy
trong 6ng bom khodng 15 phit cho h&t bin r6i m&i Iy miu.-Khi 14y nuéc vao chai, dang
mot phéu dit sat vdo migng bom dé hing nude, cudng phéu nay ¢6 1dp | dng cao su dai din
dén diy chai. Cd ti€p tuc d€ cho nude chay tran ra khoi migng chai mdt lic réi mdi rir din
Ong cao su ra khoi chai va sau d6 nit chai lai that char.’

Trong trudng hgp nguén nudc ¢ d6 d6c thodi 1a luu lugng 4t nhd, phai daa sin mol
h6 sau & ché dinh 15y mAu nude d€ c6 thé dat nghitng chai thuy tinh vao trong hé r6i cing
ding phéu ¢& tdp Gng cao su nhu & trudng hap trén dé 14y nude vio chai.

[.10. Trong s6 cdc chai 1y miu, phdi ¢6 chai dung that ddy nuéc, sdt dén nat. dd
khong khi khong ticp xdc voi aude lam dnh hudng dén viec phan tich khi CO, tr do va O,
frong nude, :

MuGn phin tich CO, &n mdn, sau khi 14y mfiu nuée vao chai 0,51, phai thém vao dé 2 +
3g d4 nung voi (xem thém chi 1i€t & 8.1 va 8.4).

Mu6n 1am cho thi nghi¢m luong O, hoi tan trong nude, ngay sau khi 18y miuv, (uy theo
loai nude, phdi cho th¢m mot it dung dich K, dung dich MnCl,, hay MnS0, vao d¢ dn dinh
hreng Oy hod tan (xem chi i€t & 18.18 va 18.19).

I.11. Sau khi 18y mau xong, phii day nuit chai that ky vi gdn sdp hay pa-ra-phin that
kin d€ khong khi khong ot vio chai dwgc. ¢ méi chai, phii-c6 nhan ghi r3 19 lich miu:

- Tén mau nude, h

- Dia diém 1dy miu (& song, susi hay 16 khoan.. ),

- Vi, do sau ldy méu,

- Céch 18y mdu,

- Nhi¢t d¢ mdu nude, nhigt 40 khong khi lic 19y miu,

- Ngay, thidng, nam 1dy miu,

- Ngudi 18y mbu,

- Tén vi 56 lugng hod chit (hay dé) cho them vio,

Trong qud 1rinh lvu miu vd dua miu vé phong thi nghiém, cin bio quan sao cho nhiel
do miu 11 bi thay ddi k_hi nhi¢i 46 khong Khi bav quanh chénh l¢ch qui nhidu d¢ khoi lam
anh hudng d&n thanh phin nude.

Khi dua miu vé phdng thi nghigm, phii ¢6 cOng van giri kem ghi 10 yéu cdu phan tich
hang muc gi va néi 18 tinh hinh noi Idy mdu nude (vi du nhu nuse thuy 1riéu ién hay xudng,
nudc [& khoan, nude ao 12 hay & ving duge 14p bing réc rudi v.v..)

1.12. Sau khi 18y miu, thoi gian phii dim bio dua mdu vi dén phdng (hi nghiem duge
- 4uy dinh nhu sau:’™™ 7 ' ' ' '

- Khong ch{im'{]ﬁ:& 72 gid néu nude trong sudt;
- Khong cham qué 48 2iy néu nwoc thong thudng:

- Khéng cham qti_ﬁ 24 gid ndu nuéc cé mii, nudc bin hay cd mau sie.
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[.13. Khi phin tich hod hgc, phii ding cde hod chdt ¢6 d9 tinh khi€t loai I (loai P.A)

hode ¢d d@ tinh khiét loai 11 (loai C.P).
Neéu khong o6 yéu cdu gi khdc thi ding nude cdt [am dung mm dd phd L.he céc hos

chat, '\um. cidt phii such vi khong ¢6 ldn céc ion la (nhu CI7, Ca®*, Mg**, Fe™..)

1.1+ Khi phan tich hod hye, d6i voi cd¢ chét pha ch€ hode cde chal dem phan tich thi
phii can von 40 chinh xdc dén £0,0002g, d6i vSi cdc chit chi thi phdi cin v&i dQ chinh xic
dén £0,001g.

D3&i v6i mdi yeu ciu phan tich, phii lam thi nghiem tr2 dén 3 18n dé d6i chiu kat qui
vGi nhau.

Nhing k&t qua thi nghiém trong quy trinh ndy duyc tinh theo mgfl, mili gam duong
lugng/lit (me/l) hay theo do/lit. '

2- PHUONG PHAP THI NGHIEM

2.1. Xic dinh téng lugng mudi

2.1.1. Cdc chat mudi hod tan trong nudc déu & dudt dang ion, dang phan tr hay dang
keo. Sau khi chung kho cho mdt nude va sdy & nhiét do 100° = 105°C, lugng can cda lai bao
ham cdc chdt hitu co va vo co tan trong nude dé. Tir luong can kho ady, ta tinh duge tdng
lwong mudi c6 trong 1 it nuée miu.

2.1.2. Dung cu thi nghi¢m gém co:

- Coc mo SO0ml;

- Lo sdyy

- 6ng hiit 50mi;

- Binh hit 4m.

3. Hdt 50 ml nuéc miu cho vao cdc mo 50 ml did bigt sdn trong lwgng. Dat cbc
miu l&n bép cich thuy chung dé€n kho. Sau d6, cho vao 10 sdy vd sdy & nhigt do 100° =
105°C trong { gid. D& ngudi cdc miu trong binh hit ém cho d¢n nhi¢t do binh thudng rdi
dem can trong lugng cOc miu.

Sau 48, sfy lai ¢Oc miu & nhiét do nhi trén trong vong 30 + 40 phiit, r6i dem ra dé lai
trong binh hdt dm va can lai trong luong. Cit tudn tu sdy, dé ngudi va cin lai nhidu 14n nhu
the dén khi nie trong luong can duge khong thay d6i nira thl két thic thi nghi¢m.

2.1.4. Tdng lugng mudi tan duge tinh theo:

G, — Go
TLMT = v x 1000 (g/1)

Trong d6: Go: trong lugng c8c mo trude khi d6 nudc mdu vao (g)
' G,;: trong lugng c@c miu sau khi sdy (g)
V: thé tich mdu nude dun phan tich (ml)
2.1.5. Miu nudc duge phan tich thugc vao loai:
- Nude nhat néu TEMT < ig/l
- Nude 1o ngu lg/I <« TLMT < 10g/1;
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- & %77F- Nude man néu 10g/1 <TLMT < 35g/;
- Nudc mudi ng€u TLMT > 35g/1.

rapy

- 72.2. Xic dinh him luong SOZ theo phuong phip do sdc
. ,;’:-,‘-‘-',—2-'2'1' Né&u trong nuéc cé chita mnSO;' thi, khi gép ion Ba_“ trong mQt
., mOi trudng axit yéu, ching s& k&t tia thinh BaSO4 theo phin ting:
' Ba’* + SO¥ - BaSO, +

Lo, ¢ 2.2.2. Dung cu thi nghiém g6m cd:

o 6ng hait 50 mi,
1o 6ng do mau sic (2 6ng),

- - Ong chufin d6 vi luong.
2.2.3. C4c hod chat cdn thigt:

HCL, 5%;

Mé tin da cam (M.0), 0,1%;
BaCL,, 10%

H,S0,, 0,1 N.

2.2.4. Diing 6ng hdt cho 50 ml fiu6e cft vao 6ng do sic (6ng d€ so mdu vén duc) thi
nhidt v2 cho SO ml nudc méu vio Ong do sic thit hai. (N&u méu nwde ¢é nhidu ion ‘SO7" thi
chi cho 5,10 hay 25m! nuéc miu vao &ng 16i cho thém nudc ct dé pha lodng thanh50ml).
Nho vai giot HCL, 5% (dé€ axit hosd) v vai giot mé tin da cam vao ca haj 8ng, dung dich s&
¢6 mau hdng. Léc déu r6i cho ti€p 10mt BaCL,, 10% vio mdi Gng. dé yen mot hic réi dat
mbi 6ng leén ren mot mi€ng sit tring c6 dénh ddu chir thdp méau den va nhin xudng dfu chi
thap d€ so sanh do vén duc & mbi Gng.

2.2.5. Ding 6ng chuidn d¢ nhé gigt mot ligng H,50,, 0,1N vao 8ng do séc ¢d chita
nudc cit cho dén khi 9 vin duc cda 2 ng gi6ng nhau. Phai chd § vira nhé giot vira 14c nhe
cho H,SQ, tan déu. Ghi lai thé tich H,S0,, 0,IN tidu 16n dé tinh k&t qua.

2.2.6. Him lugng SO}~ dugc x4c dinh thep:
48XN

1000V
Trong d6: X: thé tick H,S0,. 01N tieu 15n (ml)
N: néng d¢ cba H,50,:
V: thé tich miu dem phan tich
48 <

1000 mili duong lugng cla SO

[Soi;] = L1000 (g/ly

2.3. Xic dinh ham lugng SQJ” theo phuong phap két tia

2.3.1. Ion SOi' hoa fan trong nudc ¢ d0 pH = 5 + 6 s& két tda dudi dang BaSO, khi ta
cho thém vdo mau nu6c mot trong dung dich hay mot lugng tinh thé mudi Ba™+ theo phin

s

tng:

... Bigt dugc trong lugng ket tla cla BaSO, sau khi loc va nung két tit;i' thi s& xdc dinh
ham lugng SQZ-
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2.3.2. Dung ¢u thi nghi¢m gom cé:
- 6ng hidt 100ml,
- Binh nén 250ml,
- C6c mo 250ml,
- Phldu thuy tinh,
- Diia thuy tinh,
- Gidy loc dinh lugng khong tro,
- Bép dien,
- Lo nung,
- Chén sit chiu nhjeét.
2.3.3. Cic hod chit c4n thidt:
HCL (1:5).
Dung dich BaCL,, 10% (1ay 11,8g BaCL,. 2H,0 hoa tan trong 100ml nuéc cdt)

2.3.4. Hut 100ml nudc miu (di duge lgc trong tir trudc) cho vio ¢dc md 250ml #6i nhd
thém 4 + 5 giot HC! (1:5) vio dé cho dung dich c¢6 d9 pH vio khodng § + 6. Dat c6c mo ien
bép dign dé dun ndéng tis 1l len 80 + 90°C (dé cho dung dich khong bi s6i) r6i dua ra khoi
bép vA rét ngay 10 + 1S ml BaCL;,10% vdo cSc md. Ding diia thuy tinh khufy déu dung
dich trong khodng 5 phiit cho phin img thyc hién duge hoan todn. Sau d6 [gi dun néng dung
dich trong vai gidy trén b&p cach thuy.

2.3.5. Dem loc dung dich bang gidy loc dinh lugng chiy cham khong tro rfi dem rira
k&t tiia bing nude cdt néng cho dén khi hét jon CL°. (Thir lai viéc rira sach bing dung dich
AgNO3).

2.3.6. Cho gifly loc va két tla vdo chén st chiu nhiét di bi€t sdn trong luong, dit chén
st 12n bép dign dé d6t chdy hoan toan gidy ioc r6i cho vao 1d nung va nang tir tir nhidt do len
ddn d&n 650°C. Nung & nhiét do ndy trong khodng 1 + 2 gid. L4y chén ra, d€ ngudi trong
binh hit 4m cho d&n nhiét do binh thudng vi dem can. Sau d6, lap lai qud trinh nung, dé
agudi va can nhiéu ldn dén khi ndo trong lugng chén nung ¢é dung k€t tha khong thay ddi
nita 12 dugce.

2.3.7. Ham lugng SO, duge x4c dink theo:

" G, 0
(SOY | === x 4,115 1000 (@/D)

Trong d6: G,: trong lugng chén khong (g)
" Gy: trong lugng chén miu sau khi nung (g)
V: thé tich nudc miu dun phan tich (ml)
4.115: he s6 tinh ddi 1 BaSO, ra SO;
1000: tri s4 dé tinh ham lugng cho [ it nudc miu (11 = 1000ml)

2.4. Xic dinh him lugng H,$ theo phuung phap dung luyng

2.4.1 Cho mot lugng I, du tdc dung véi H,S dé lam cho luu huynh (8) trd vd dung
nguyén tlr. Sau d6, ddng dung dich tidu chufin Na,S,0, dé chuin lugng I, cdn dur tht nnh ra
duge ham lugng H,S. Ciac phan img hod hoc xdy ra nhu sau:
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2.3.2. Dung cu thi nghié¢m gom co6:
- Ong hit 100ml,
- Binh n6n 250ml,
- Cc md 250ml,
- Phéu thuy tinh,
- Pia thuy tinh,
- Gify lgc dinh lugng khong tro,
- Bép dien,
- L& nung,
- Chén s\ chiu nhiet.
2.3.3. Cdc hoa ch4t cdn thiét:
HCL (1:5).
Dung dich BaCL;, 10% (14y 11,8g BaCL,. 2H,0 hoa tan trong 100m} nudc c4t)

2.3.4. Hiit 100ml nuéc miu (di duoc loc trong tir trudc) cho viio ¢6c mo 250ml r6i nhod
them 4 + 5 giot HC! (1:5) vio d€ cho dung dich ¢6 49 pH vdo khodng S5 + 6. Dat cc mo Ien
b&p dien dé dun ndng tir ti¥ 1en 80 + 90°C (dé cho dung dich khong bi s0i) r6i dua ra khoi
bép va rot ngay 10 + 15 ml BaCL,,10% vdo c6c moé. Dang diia thuy tinh khufy déu dung
dich trong khodng § phiit cho phin dmg thuc hi¢n duge hoan todn. Sau d6 lai dun néng dung
dich trong vai gid trén b&p céch thuy.

2.3.5. Dem loc dung dich bing gify loc dinh lugng chiy cham khong tro r6i dem rira
k¢t tha bing nudc cdt néng cho d¢n khi hét ion CL". (Thir lai vi¢c ria sach bing dung dich
AgNO3).

2.3.6. Cho gifly loc va k€t tda vdo chén st chiu nhiét dd biét sdn trong lugng, dit chén
st 18n bép dién d& d6t chdy hodn toan gidy loc r6i cho vao 10 nung va nang tir tir nhiét d9 [én
ddn d6n 650°C. Nung & nhiét d6 niy trong khodng 1 + 2 gi¥. Ly chén ra, d¢ ngudi trong
binh hit 4m cho dén nhi¢t d0 binh thudng va dem cdn. Sau 46, 1ap lai qué trinh nung, d3
.ngudi va cin nhiéu 1in d€n khi ndo trong lugng chén nung c6 dyng két ta khong thay dai
nita 13 duogc. '

2.3.7. Ham lugng SO;” dugc x4c dinh theo:

,.. G,-Go
(SO 1= —‘7—' x 4,115 x1000 (g/h

Trong d6: G,: trong lugng chén khong (g)
G,: trong legng chén mdu sau khi nung (g)
V: thé tich nudc mdu dun phin tich (ml)
4,115: hé s6 tinh ddi 1 BaSO, ra SO
1000: tri s6 dé tinh ham lugng cho | Lit nuede miu (11 = 1000mD)

2.4. Xac dinh ham luong H,S theo phuong phip dung lugng

2.4.1 Cho mat lugng I, du tdc dung vdi_H,S dé 1am cho luu huynh ($) trd vd dung
nguyén td. Sau d6, ding dung dich tieu chuin Na,$,0; 48 chuin lugng I, con du thi lmh ri
duge him lugng H,S. Cic phan tmg hod hoc xdy ra nhy sau:
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g

gl

H,S + I, S+2H*+ 21

—
—
—_
ZN_aS-_'n_O:q + 12 - 2Nal + Na28406

2.42. Dung cu thi nghiem gdm c6:

- 6ng hit 5ml; 100ml,

- Binh nén 250ml;

- Ong chudn do 25ml.

2.4.3 Céc hod chét cén thiét:

Dung dich Na,5,0;, 0,01N tigu chudn (xem céch pha ch& & 2.4.6)

Dung dich I (xem cdch pha ché€ & 2.4.7)

Dung dich tinh bt 1% (xem céch pha che & 2.4.8)

2.4.4 Hit 100ml nuéc miu dinh phan tich vdo binh nén 250ml. Ding 6ng chuidn d6
cho thém chinh x4c 10mi dung dich I, vao binh nén 16i day nit va 14c déu.

DE yen val phiit, 16i cho thém Iml dung dich tinh bot (amidon} vdo. Dung dich s& cé
mau xanh.

Ding dung dich N2,5,0,, 0,01N tigu chusn nhd tir t vdo binh ndn cho d&n khi m&t

mau xanh v& trd lal gidng nhu mau séc cla nrdc mau thi thoi. Ghi lai s&§ mi Na,5,0,, 0,0IN
da tidu ton.

2.4.5. Ham lugng H,5 duge tinh theo:
(VINk _\’; Na:”?

[H,9] = oy x 100 (mg/)

Trong d6: Vy: thé tich cia dung dich I, (ml)
Ny: néng d¢ ciia I,
V,: thé tich cla dung dich Na,S,0. tiéu t6n (ml)
N, noéng do cia Na,5,0,
V: thé tich miu nudc dem phan tich (ml)
17: duong lugng cus H,S.

2.4.6. Céch pha che dung dich Na;5,0;. 0.0IN tigu chudn dem 2,482g N2,S,0,, SH,0
hod tan trong 100ml nuéc c4t. Dun s6i dé ngudi r6i cho thém Lg Na,CO, vdo va pha thém
nudc c&t cho thanh | lit.

2.4.7. Céch pha ch€ dung dich I;: dem 1,270g I, hoa tan trong 60ml nudc ¢8t di hoa
tan 15g KI. Sau dé diing nuéc cdt pha loang thanh I lit.

2.4.8, Céch pha ché dung dich tinh bgt [%: cho 1g tinh bot hoa vado trong 100mi nude
cét. Sau d6 dun s6i, khudy cho trong v loc ndng. g

2.4.9. Trude khi phan #ch hod hoc dé dinh luong H,S, c,ﬁn ngm midi nude dé xéc dmh
dinh tinh: néu nudc cé mii théi thi cé6 H;S.
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2.5, Xic dinh ham lugng CI” (theo phuong phap Moler) - -

2.5.1. Diing dung dich tidu chuin AgNO;, véi K,Cr0, lam chét chi thi mau d& xdc dmh
ham lugng CI” trong nudc. Céc phan (ng xay ra nhu sau:

AgNo, +Cl° 2 AgClH + NO;
248NO; + €10} & AgiCiO,) +2N0; o

- VA tich s6 tan ia AgCL 16n hon ciia Ag,CrO, (xem thém & 2.5.6) aén AgCL K& tia
trede vl dung k&t tha mu tring, cdn Ag,CrO, két tia sau véi mau d6 gach. Do su khdc biet
dé nén quan sét di€m twong duong (tic didm chuyén mau) twong d6i d& dang.

2.5.2. Dung cu thi nghi¢m 20m cé:

- Ong hat 1ml va 100ml,

- Binh nén 250m!,

- Ong chuin do 25ml.

2.5.3. Céc hod chfi cin thidt:

Phanolphtaldin, X,CrO, 5%; H,50,, 10%; AgNO,; 0,IN; NaOH, 10%; NaCL.

2.5.4 Hit 100ml nudc miu cdn phin tich cho vdo binh nén 250mi rdi cho them 2 giot
phénolphlaiein vao:

Néu thidy o6 mau 4o thi nho vai giot H,80,, 10% vao cho dén mit miu.

Néu khong ¢6 maw sic thl cho them NaOH vao dé dung dich ¢6 mau rdi mdi nhd vii
giot H,80,, 10% cho dn m4t miu.

Nhu vdy dung dich cé
pH=6=:7

Sau Jd0. cho 1 + 2ml K,;CrQq, §% vao roi ding AgNO,, 0,IN chudn d¢ cho dén khi
dung dich cé miu hai déd. Cho mot vai hat NaCl vao d€ cho mdt miw d4. Dung dich ndy duge
ding d& lam miu tiéu chuin so sanh.

Lai hit 100m! nudc miu cho vao 1 binh nén va ti&n hanh tudn tv nhu trén. Sau khi cho
1+2ml K.CrQ,, 5% vio thi ding AgNO;. 0,IN dé chudn d¢ cho d€n khi dung dich ¢ miu
hui ddm hon mdu tiéu chudn 13 duge.

2.5.5. Ham lugng Cl” duge x4c dinh theo:

= . V,-Nl . .
[c]= = 1000 (mg/D)
' ' 355 V.N '
hay a ] = 1000 "'L'\'}—"' 1000 . {mg/D

Trong do6:  V: thé tich nudc miu dem phan tich (m!)
V,: thd tich AgNQ;; O,1N tigu t6n (ml)
Ni: ndng do ciia AgNG;

. mili duong lugng cia CU
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2.5.6. Tich s tan ca AgCl vd Ag,CrO, 18n lugt 1a: 15 -

(Ag") . (CI'] =1,56x 10710 »
(Ag*]2(CrOF =9 x 1072 rfsés_gg
Nhwr vay: KAgCl > KAg;CrOy ..

iy
2.5.7. Theo phiurong phép thi nghiém ndy, n€u dung “dich nu&c mau cé tinh axit cao thi
Ag, CrO, sé€ bi hoa tan, néu dung dich c6 tinh kiém manh thi s& lam phét sinh Ag(OH) khé
hoa tan, thém nifa, phé¢nolphtaltin bi bi€n mau & pH = 8,3 nén mudn tién thanh thi nghiém

thuan 1gi, ddm bao ket qua chinh xdc, cdn khong chg dQ,pH cia dung dich trong khoing i
8,3 + 10,5. sl |

2.5.8. Ag,CrO, K&t tda som hay mufdn ¢é quan he:vé';,néng 49 ciia K,Cr0,. V1 vay, aé
dim bio thi nghi¢m theo ding trinh ty, c¢ 100ml dung dich thi cho 2ml K;CrO, vio la vira.

2.5.9. K&t qua phan tich C1° s& kém chinh xdc néu miu nudc chita ham lugng SO; >
5mg/l, chia ham luong Fe®*, Fe®* > 3mg/l hodc nfu méu nude cé mau séc. Cho nén, tr\IGc
hét phai x¥r 1y H,0, nhu sau: C méi lit nuéc miu thl cho 20ml H,0, 10% vao, r6i dem dun
$6i kKhodng 30 + 60 phit d&€n khi ndo hét cdc bot {4n tin thl thoi. Néu nuéc miu vin ¢dn c6
mau sic thi cd 100ml nuée lai cho theém 1g Na,CO; vao r8i dem chung can va ditng nudc cit
hod tan tré lai. N&u vin chua hét mau sic thi dem nung & nhiét d¢ 400 + 450°C trong 30
pht réi lai ding nudc ct hod tan cin @€ phin tich CI".

2.6. Xic dinh ham hegng CO, ty do

2.6.1. Khi €O, tur do trong nuéc tic dung véi NaOH tao thanh NaHCO, theo phin ing
sau day (Phénolphtaléin duge ding 1am ché&t chi thi mau):

CO,+NaOH 2 NaHCO;
2.6.2. Dung cu thi nghiém gém cé:
- 6ng hit tml,
- Nt 6ng-cé voi cao su,
- Binh n6n 250ml,
- Binh dinh mtc 50ml; 100m],
- Gng chudn d6 vi luong,.
2.6.3. Céc hod chilt cén thi&t:
Dung dich phénolphtalgin 1% pha lodng trong C,HsOH; NaOH, 0,1%
Dung dich tieu chuir d€ so sdnh (nem céch pha ch€ & 2.6.6.)

2.6.4. Hlt gidn (&p (Xxem thém giai thich & 2.6.10) 100m] nuéc midu d€ cho vao binh
nén 250mli, r6i cho tiép 0,1ml dung dich phénolphtaléin 1% pha lodng vio. Day nit va li¢
k¥. San d6 dung NaOH, 0,1N dé chudn do cho ¢€n khi dung dich c6 mau h6ng nhu miu cha
dung dich tieu chudn va khong bi mat mau sau 2 phit 12 dugc.

Sau dé, ding nudec miv di dun s6i A€ khi CO;, tu’ do réi ti&n hanh thi nghigm then
trinh tu nhu trén ldy k€t qua so sdnh.

2.6.5. Sau khi Iam thi nghiém sc sénh, him luong Cf')z':tl'l do duec tinh theo:

(V, - V)N s - o

[CO,} wdo= L7744 . 1000 (mg/l)
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Trong d6: V,: thé tich NaOH tigu 18u khi ding nuéc miu chura dun soi (ml),

V,: thé tich NaOH tieu t6n khi dung nudc miu da dun soi (ml),

N;: ndng do ciia NaOH,

V: thé tich nu6c miu dem phan tich (mi),

44: phan tir lugng cha CO,; 44mg CO, wong duong véi Iml NaOH, 0,IN trong

phén dng. _ '
2.6.6. Cich pha ch€ dung dich tiu chuin: 14y 1 binh nén c6 mau sic va dung dich

gidng nhy binh nén dinh 1Am thi nghiém. Cho vio d6 100m] nudc cdt da dun s6i d€ ngadi,:
0,25ml NaOH, 0,1N va 0,1m! dung dich phénolphtaléin 1% d& pha lodng r8i'lic k¥ cho tan

déu. Dung dich nay ¢6 mau hfing (c6 pH = 8,4) dugc ding lam dung dich d€ so sinh trong
thi nghiém. X

2.6.7. Trong trudng hop miu nudc cé chira sit hay cé mau sic khS quan sdt thi sau khi
cho phenolphtalein pha lodng, c4n cho thém 5 ml mudi tartrate 20% vao rdi méi ti€n hanh
th{ nghiém.

2.6.8. Khi ham lugng HCO; trong miu nude 16n qué 1000 I4n ham lugng CG, tr do
thi phai hiéu chinh [»i két qua nhu sau :
Néng a0 CO;tydo=b + 1,2 . 107%a.
Néng d0 clia HCO; =0,988a.
Trong d6:  a: ndng d0 phan tir cia HCO, dugc tinh ra sau khi chuin d6 (dinh giot bing
HCI)
b: nbng d¢ phan ti cia CO, sau khi chudn do

2.6.9. Khi cho phenolphtalein vao, néu dung djch nuéec miu cé mau dé hon hay gidng
nhr miu cila dung.dich tiéu chudn, thi ¢6 nghia Ia khong ¢6 CO, ty do trong dung dich.

2.6.10. Khi thi nghiem CO, tir do, k&t qua s& bi sai lach n€u dé mAu nuée 1iép xic vai
khong khi, cho nén cfn phai hit gi4n ti€p nu6c miu ra dé trdnh sy ti€p xic nay.

2.6.11. Khi CO; tu do r&t d& thodt ra ngoai, 16t nhat 12 nén lam th{ nghiém tai ché,
Néu khéng duge nhy vay thi phai 14y nuSc miu ddy chai, st dén nit va gin sdp d€ bit kin
r6i méi giti vé phong thi nghiem.

2.7. Xéc dinh ham lugng CO, e mon

2.7.1. Khi CO, c6 phin ing trao d6i v&i céc loai mudi cdc-bo-nil ¢ trong nudc dé tao
thanh cac mudi cdc-bo-nét axit.

Khi gip d4 nung voi, khi CO, ¢6 tic dung an mon va 1ao ra mudi Ca(HCO,) theo phan
ing:

Ca(HCO:), &  CaCO, + CO, + H,0

D¢ xdc dinh luong CO,, cho HCI tic dung v&i HCO,, véi chat chi thi mau 13 métin da
cam, theo phin (ng:

HCO; +HCl & €O, + H,0+CI°

2.7.2. Dung cu thf nghiém g6m c6:
- 6ng hit 100 mi,
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- Binh nén 250 ml,
- Ong chudn do vi lugng,

2.7.3. Céc hod chit cdn thigt:

Me tin da cam 0,1% (M 0.0,1%)
HQL, O,1N. L

2.7.4. Hit 100 ml nuéc mdu di cho them dd nung voi (da hu‘éng din & 1.10) bing
phuong phdp gidn tidp vao binh nén 250 m. Sau dd, nhd 2, 3 giot ma tin da cam. Chudn d¢
bang HCI, 0.1N cho dén khi dung dich tr miu ving chuyén sang mau hdng.

Hit 100 ml nudc miu’ (khOng cho d4 nung voi) va 1am thi nghi¢gm nhu trén dé so sdnh.
2.7.5. Ham lugng CO, an mdn duge tini theo

VN, - V,N, |
[CO,] an mdn = --——V-"— x 22 x [0Q0
Trong d6: V,: thé tich HCI tigu tdn khi 1am thi nghi¢m vdi mau nude ¢3 cho them dd nung
voi (ml). ’
V,: thé tich HCl tieu t8n khi thi nghi¢m véi mdu nude khong cho thém d4 nung
vai (ml).

N,: néng d¢ cia HCL
V: thé tich nude miu dem phin tich (ml).
22: duong lugng gam cia CO,.

2.8. Xdc dinh chi sé Hydré bing miy do d¢ pH

3.8.1. Thong thudng, chi sd hydro tic do pH cua nude duge xéc dinh bing gidy do do
pH van nang. Néu két qua ddi hoi phdi bido dim chinh xdc hon hay phai thi nghiém loai nudc
6 mau sic thi phii diing dén mdy do do pH hay ding phuung phdp so mau.

Khi ding may do d¢ pH, phai chip hanh nghiém chinh nhitng diéu ¢hi ddn va quy dinh
su dung miy.

2.8.2. Bung cu thi nghiém va hod chdt kem theo gom co:

- Mdy do d¢ pH

- Céc dung dich dém tiu chudn (kém theo mdy)

- Cdc thuy tinh '

2.5.3. Dinh ky kiém toa sy di¢u hudng cia méy bing cdc dung dich dem tieu chudn
(k3m theo mdy) c6 tri s6 pH dinh trude 14n lugt 12 1,68: 3.56; 4.00; 6,38 vi 9,22, Sai 58 cdc
lin do theo cdc tri s6 pH k& trén khong duge chanh lgch qud £0,04. Néu vugt qua gidi han
d& thi phii didu chinh lai mdy..

Phii kiém tra tai mdy, trude khi do.

2.%.4. DS miu nudc vio céc thuy tinh sao cho khi nhilng dign cye cha mdy do vao thi
dien cuc phidi ngap sau duge 4 + 5 cm dudi mar nuée.

Chi ti¢n hanh do do pH sau khi m& mdy duge 30 phat.

MJi 1dn do phii thay miu nude trong cOc.

CE
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2.8.5. Sau méi 14n do, phéi rita dién cuc bing nudc c4t va lau kho bing gisy thfm, phaj
trang c6c dyng méu 2 14n bing nuéc miu dink do. ' R :

Khi do xong, phai rira v ngam dién cuc cia méy do ngap sau ._ﬁl}_4 +5 cm trong nu6c cit.

2.9.Xic dinh dé axit clia nudc 1] a-.‘m .

2.9.1. Lugng axit & trong nudc gip chat ba-za s tao rabﬁiﬁihg trung hod. Do dé. khi
b€l lugng ba-z0, s& tinh duge do axit cla nudc. S I

2.5.2. Dyng cy thf nghigm g8m c6: AT {.'l:.

- Ong hit 100 ml, SR

s 1

- Binh n6n 250 mi,

- Ong chuin d0 25 mil.
2.9.3. Cic hod chit c4n thist
Phénolphtalein, 0,1%
NaOQH, 0,IN.

2.9.4. Hit 100 ml nuéc miv cho vao binh nén 250 mi vA nhd theém 2+3 giot

phénolphtalein 0,1% v3o. Sau d6, chudn do bing NaOH, 0,IN cho dén khi dung dich xuit
hi¢n mau hdng nhat.

2.9.5. Do axit clia nwée duge tinh theo:

A=V'\I;I' x 1000 @w1)

Trong d6: V: thé tich NaOH tiéu t6n (ml)
N;: nfng 4¢ cta NaQY
V: thé tich nudc dem phan tich (ml).

2.16. Xdc dinh do ba-zo ciis nute

2.10.1. DO ba-z0 ciia nuc ddng dé chi tdng s6 cdc ion OH", CO, HCO] v cic loa,
mudi clia axit y&u ¢$ trong nudéc nhung & trong nudc thong thudng chi ¢6 HCO; va COI 1
chii y€u nén ham lugng cia 2 chét nay hop lai duge goi 1a d¢ ba-zo \

2.10.2. Khi ddng HC! &€ chufn d¢ cdc ion ké tren, vi téc dung clia HCI v&i c4c ion nay

¢6 mi¥c 40 khic phau. nén trong thi nghiém, cin ddng 2 chit chi thi miu 1a phénolphtalein
va metin da cam dé d& phan bist

Phénolphtalein duge ding d€ dinh diém wwong duong cho phin tng:
COI +HCI & HCO; +Cr
cdn meétin da cam (M.O) lai duge ddng cho phin ling:
HCO; +HCI & €0,T +H,0+CI

2.10.3. Dung cu thi nghi¢m g6m cé:
- Ong hiit 100 ml,

- Binh ndn 250 ml,

- 5ng chudn do 25 mH.
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- D6 cing ton phdn hay tdng do cimg 1A téng 5§ cla dO cing tam thdi v Jo cing vinh
cuu, : :
Trong khi phin tich nude, tdng d0 cing vd do ciing tam thdi duge xdc dinh truc tigp
béng thi nghi¢m, cdn dd ciing vinh ciru thi duge suy ra tir 2 trj s0 trén.

2.12.2. Nuéc miu ding dd x&c dinh tdng 40 cing bing phuong phﬁp dung lugng cin
phai dat mdy yéu cdu sau Jddy:

- Khong ¢6 mau vd khong cd chit i ling.
- Khi cho phenolphtatéin vdo 1am chit chi thi mau, nude phai khong ¢6 miu &9, tdc 1a
khong c¢é phin ing kidm.
- Khong c6 ion cda sit.
- Khong ¢6 H.CO, e do.
Nhu vay:
- Né&u nude dyc thi phii loc, nude ¢6 miu thi phii 1am lodng bing nude cat.
- N&u nude ¢6 mudi thi phdi tdch ra va phdi chd ¥ d€n khi tfnh todn ket qui,
- Né&u nude ¢d tinh kiém thi phdi trung hod bing HCI, 0,1N trude khi thi nghi¢m.
2.12.3. Ca s& cla phuong phép thi nghiém Ia bidn tdt cd cde mudi thanh mudi khong
¢6 HCO; v diing ch4t ba-zo dé 1am cho toin bé cdc mudi ndy két tinh.
Truéc hét, ding HC! chudn d¢ dé bidn cdc mudi HCO] thinh dang mudi Lhoag co
HCO, :
Ca(HCO;) ; + 2HCI <=> CaCl, + 2H,0 + 2CO, 1
Mg(HCO;) 5 + JHCI <=> MgCl, + 2H,0 + 2C0O, 1

Sau d06. cho hoi thira 1 lugag hdn hyp-ba-zo (g6m NaOH vi Na,CO3) vie dung dich ad
cho toin b mudi khong 6 HCO; ket tink.

CaCl, + Na,CO; <=> 2NaCl + CaCQ,
MgCl, + 2NaOH <=> Mg(OH) , + 2NaCl

Sau d6, dang HCI, 0,IN dé chudn ¢ hén hop ba-zo cdn thira vi tir dé tinh ra tong &0

cing. _

2.12.4. Céc dung cu thi aghigm gdm <6:

- Ong hit 100ml.

- Binh nén 250ml,

- Ong chudn do 25ml,

- Binh dinh miic 200ml,

- Phéu thuy tinh v gify loc kho.

2.12.5. Cdc hod chdt cdn thiét:

Meé tin da cam (M.O) 0,1 %:

HC1, 0,IN,

Hon hop ba-zo, O,IN (gém 4g NaOH vid 5g Na;CO, hod tan trong 200(lml nude cdt.
Dung HCI, 0,IN dé xic dinh [ai ndag do cia hdn hgp ba-zu). :
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2.12.6. Hit 100ml nuéc miu cho vdo binh nén 25Qm)- r6i cho thém 3 gigt me tin da
cam. Dang HCI, 0,IN dé chuéin d¢ cho dé€n khi dung dich ¢6 miu héng. )

2.12.7. Pha chinh x4c 4Q.amt hén hop ba-z¢ vao dung'_gjch 10i dun s0i trong 3 phiit va _
tam nguoi nhanh, D6 dung dich sang binh dinh mitc va ding nudc cft di dun soi dé dinh . .
mitc di 200ml. B¢ yen 15 phit 18i ding gify loc kho dé loc vao binh nén.

2.12.8. Hit 100ml dung dich vira loc duge cho vio mot binh khéc. Sau 8, ddang HCl, =%
0,IN dé chudn ¢ cho d€n khi xudt hien mau dd thl thoi. “FH! ,

-

2.12.9. Téng do cimg duge Iinh todn theo: o 'i .
e R -V,N, —-2V.N, = SLAAL
. TBC ==t 000 (me/)
:"E'."E VN *ZV,N, :"!55%_'! ﬁ‘.
= —-‘-——‘—V—H— x 2,8 X 1000 (dof)

Trong d6: V,: thé tich hén hop ba-zo cho vao (ml).
Ni: néng 49 duong lugng ciia hdn hop ba-zo.
Vi: thé tich HCI tigu t6n (m}).
N,: néng d6 duong lugng ciia HCL.
V: thé tich nudc miu dem phan tich (ml).

2.13. Xac dinh d¢ ciing tam thoi _
2.13.1. D% cting tam thdi cla nude phy thude vae ham lugng cdc mudi Ca(HCQ,) , va
Mg(HCO,), tan trong nude. Vé nguyen 1y, c6 thé ding HCI dé pha cic mudi k€ tren theo
phan tng: B e
Mg(HCO;), + 2HC! > MgCl, + 2C0, + 2H,0
vatr 46, xdc dinh duge ham lugng cde mudi ndy. "

Nhung, trong thyc t€, & trong nudc tu nhién, nhit 13 trong nudc ngudn, con cé cic lowi
mudi cdc bon nét kiém cia Fe, Na, K, v.v... Cdc loai mugi ndy déu bi axit tdc dung nén lam
anh hudng dén két qua thi nghiem. '

V1 vly, tir thuc t€ ndy vi dua theo tinh chft cing tam thi bi phd mit sau khi dun s6i
nude, néi chung, noi dung chi y&u clia phuong phép thi nghiem la:

Dung a xit chudn d0 nudc mau dé pha 14t cd cdc mubi HCO; . Dun s0i mot luong nude
khdc trong i thodi gian nh&t dinh d€ huv bé d6 cling tam thoi. Sau d6. ding axit chudn do
Iy} dung dich 4 lge va tnh todn so sénh d€ tm ra 4o cing tam thai.

2.13.2. Trong mbi miu nude ¢6 the chi chia cdec mudi HCO, | cling 6 thé o cd cic
mu6i khidc nhyu CO_f', NaHCO;, KHCO,... cing tén tai. Trong timg trudng hop cu thé duge
biéu hieén qua gdch thir phan Gng véi chélt chi thi mau 13 phenolphtaléin, cin c6 nhimg, thi
nghigm hd trg b6 sung vio noi dung chi y&u k€ trén (duge trinh by cy thé t& N.3.1.1 dé&n
N. 3.4.2) rhim phan biét duge tde dung clia che mudi Ca(:HCO;i); va Mg(HCOs),.

2.13.3. Dyng cy thi nghiem gém co:

- Ong hat 100 mi, 200 il,

- Binh nén 250 ml,

- 08¢ md 250 mi, L

- Phéu thuy tinh va gidy loc dinh tinh. N ' i




2.13.4. Chc hoa chdt cin thigt:

Phenolphtalgin, 0,1 %,

Matin da cam (M,0) 0,1%,

HCLO,L N

NaOH, 0,1 N

2.13.5. Trudng hgp binh thudng: Nudc c6 pH <8,4

1) Hat 100 ml nuée miu cho vio binh nén 250 ml r6i nhd thém 3 giot métin da cam,
0,1% vao. Dang HCI, 0,1N d€ chuin 4o cho d&n khi dung dich cé mau dd vang thi thoi.

2) Hiit 200 ml audc miu nia cho vio <8¢ md 250 ml. Dun soi thr 30 dén 60 phut.
Trong lic dun, thinh thodng pha thém nudc cdt vdo dé giir cho thé tich nudc khong di. Bem
dé ngudi va loc qua gify loc dinh tinh kho va phéu kho. Khi bt diu loc, b6 di 15 + 20 ml
nude loc ddu tign.

Hiit 100 ml dung dich di loc cho vao binh ndn 250 ml va nhd vai giot métin da cam
vdo. Lai diing HCI, 0,1 N dé chudn d0 cho dén khi c6 mau dé vang (giGng nhu O binh nén
nude).

3) Do citng tam thdi duge x4c dich theo:

(Vl _ V‘.:)Nl .
bCTT = —v__ x 2,8x 1000 (do/i;
Trong d6: V. thé tich HCI tiéu t6a d6i véi mdu nude khong dun soi (mi)
V,: thd tich HCl tieu t6n d6i véi miu nude 93 dun soi (mi)
N,: ndng 40 coa HCI
V: thé tich nudc mia dem phan tich (mi)

2.13.6. Trudng hgp thd hai: Nho phénolphtaléin vao, dung dich ¢6 mau do (pH>8.4).

Trong trudng hop ndy, dung dich c6 phin dng kiém, ¢ thé ¢é cdc mudi cic bun nat
clta cdc kim low kiém, cédch ti€n hinh nhy sau:

1) Hdt 100 ml nuée miu cho vao binh ndén 250 mi va nhd 3 giot phénolphtaléin vio,
dung dich ¢6 mau do. Ding HCL, 0,1 N d€ chudn d& cho dén khi dung dich mdt mau.

2) Cho 1iép 3 gigt metin da cam, 0,1 % vdo dung dich r6i lai diing HCI, 0,1 N dé chudn
d0 cho d8n khi xudt hien mau d6 vang.

3) DO cing tam thai trong trudng hop 2 duge tinh theo:

PCTT = (E:-g)i x 2,8 x 1000 (491}
Trong d6: E: thé tich HC tiéu 160 sau khi nhd metin da cam (ml)
D: thé tich HCI tiéu tn khi nhé phenolphtalein (ml).
NI V: ¢ y nghia nhu & trudng hyp 1.
.13, 7. Trudng hyp thd ba: Nho phénolphtalein vio, nude chua dun s0i di ¢ mau do,
cilng dun cang do thim. :

- Trong trudng hyp ndy, trong dung dich ¢d cd mudi CO; va HCO, cing téa tai, céch

ti€n hanh nhu sau:
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PoMA) EF

1} Lim thi nghig¢m nhu & trudmg hop 2-dd xac dinh 2 lugng E va D.
2} Sau 46, 1am thi nghigm nhu & trudng hop 4 dé xde dinh n (xem & 2.13.8).
3) D cing tam thdi trong trudng hgp 3 duge tinh theo:

(E~D).N,
BCTT = v 2,8 x 1000 -n (do/1)
2.13.8. Trudng hop thir tu: Nhé phenolphtaléin vdo, dun s6i 5 + 7 phdt, dung dich mdi
¢6 mau do. = ' '

Trong truong hgp niy, dung dich ¢6 NaHCO; vd KHCO;... cdch tién hanh nhu sau:

1) Hit 100 ml nude miu cho vio binh ndn 250 ml rdi nhd 3 giot metin da cam vio va
diing HCI. 0,1 N dé chudn d9 cha dén khi dung dich ¢6 mau dd ving.

2) Hit 100 ml nude miu khdc cho vio binh nén 250 ml va cho mot lugng NaOH, 0,IN
bing lugng HCL, 0,1 N tiéu t8n & trén. Dun dung dich cho vira dén ldc soi thi dem loc
nhanh. Suu d6 cho 3 gigt métin da cam vao dung-dich 43 loe va ding HCIL, 0,1 N d€ chuin
do cho dén khi dung dich c6 mau db vang (gidng nhu & binh nén trude)-

3) K&t qua shi nghigm trong trurdng hgp 4 ndy cho tar

(B-A)N,
n = ——— x 2.8 x 1000
. v
' AN, «28
PCTT = ———— x 000 -n {do/1)

Trong dé:  B: thé tich HCI tidu (3n ddi véi miu nude khdng dun soi (ml)
A: thé tich HCl ticu 16n dJi véi mdu nude di dun soi (ml)
N, vi Vi ¢d ¥ nghia nhu & trudng hop 1.

2.14. Xic dinh ham lugng Ca®

2.14.1. Nudc thien nhién ¢6 chita tuong d6i nhidu jion Ca’* nen mudn xéc dinh him
lugng cde ion niy, ¢dn ti€n hanh két tia bing & xa lat (C;()'j") nhu sau: ding (NH,)C,0, dé
bidn ion Ca®* thanh CaC,0, 16i dang H,SO, hod tan CaC,0, dé tao ra H,C,0, v dung dich
tidu chudn KMnO, dé chudn dQ theo c¢dc phan tng.

i

Ca™ + C,07 CaC,0,

L

CaC,0, + H,50, & H,C,0, + CaSO,
—
(_

6H” + 2MnO," + 5H,C,0, 2Mn** + 10CO, + 8H,0
2.14.2. Dung cu thi nghi¢m goém cé:

- Binh ndn 250 ml

- Ong hit 100 ml

- CS¢c md 250 ml

- Ong chuin do

- Que thuy tinh.

- Phdu thuy tinh va gify loc.



2.14.3. C4c ho4 chit c¢dn thiat: R . i
Met.in da cam (M.Q), 0. 1% :
HCl- (I 9); NH,Cl, 10% st . 1

(NH,),C;04, 5%; NH,OH, 25%; ..

D:l\r?% ‘dich CaC,0, bio hol (xem céchup‘ha ché€ & 2.14.7)
ASN93 5%: H,5Q0, (1:5); - =

KMnO,. 0.05N: CaCly 20%

'2.14:4. Hdt 100 m! nudc- miu cho vao e6c md 250 ml r6i nhd 3 giot métin da cam
0,1% vao..Ding que thuy tinh Khufy dio déu. Cho tir tir HCI (1:9) cho d&n khi dung dich c6
mau dd. Dun sdi dung dich va cho 10 ml NH,Cl, 10% vao vé vin ti€p tuc Khudy déu.

Sau 46, cho 15 mi (NH4),C,0,, 5% vao dung dich va dé yen 15 phit. Cho thém miy
gigt NH,OH, 25% cho d&n khi ¢6 mau vang. Dat c6c 1én bép, cich thuy va dun n6ng dung
dich. Sau d6, 4¢ ngudi tir tix trong 2 gid cho d&n nhiét d¢ binh thudng.

. Khi Ca’* da hoan todn két tha, dem lgc dung dich qua gidy loc bi. Rira két tha bing
dung dich CaC,0, bic hoa. Sau dé, rira sach céc ion C,0% (thir lai bing AgNOs, 5%).

Nudc loc can gi lai dé sau ndy xdc dinh ion Mg

2.14.5. Diing 100 m]l H,50, (1:5) dé hoa tan k€t tiia trén gify loc (hoa vao cfc md da
diing dé két tha Ca®"). Pem dun néng dén 80°C va ddng KMnO,, 0,05N dé chudn do cho dén
khi xuft hien mau héng. Sau d6. bd gify loc vio dung dich va ding KMnO4 chudn d¢ ti&p
cho dén khi dung djch tré lai mau hong.

2.14.6. Ham lugng Ca’+ duge tinh theo:

2. YN, x1,002
[Ca™] = === x 1000 (mg/1)
Trong dé: V;: thé tich KMnQ, tiéu t6n {ml}
N,: nfng d) cia KMnO,
V: thé tich nuéc miu dem phan tich (ml)
1.002: he s& tinh d6i ra Ca®*

2.14.7. Cich pha ch& dung dich CaC,0,4 bic hod: Bun néng 10 ml dung dich CaCl,.
201% trong cfc md, cho théem 1 mi HCI dac va 100 mi (NH,).C,04., 5% v6i 3 giot.chét chi thi
ma ]a métin rét. Ding NH,OH dac nhd giot cho dén khi dung dich chuyén sang mau vang.
D€ yen 1 gir r6i dung gidy loc bi dé€ loc 14y k&t wa. Ding nude cdt rira cho hét ion CI°. Cho

&1 tlia vio binh va pha nudc cdt thanh 2000 ml Trong klu bao quén, thinh thodng lai fac
nhe cho dung dich 1an din.

2.14.8. Dé ddm bao k&t qua ihi nghiém chinh xdc, n€u nudc miu ¢ ham lugng
Ca’">1000 mg/1 thl cdn pha thém nudc cét cho ham lugng d6 con khodng 700 mg/l nguge
lai, n€u nuéc miu chi c6 ham lugng Ca®” 1a 20 mg/l thl cdn dem c6 d3c 4 + 5 l&n dé lam
tﬁng hdm luong d6 lén trude khi dua vao thi nghiém.

2.14.9. Khi thi nghitm, cén cho thira mot it (NH.),C,0, d&:
- Lam giam d¢ hoa tan cua-CaC,0y;
: Lam cho Mg®* khong két tia dwgc ma vin & lai trong dung dich.
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2.14.10. Khi nudc mau 6 ham lugng Mg > 1000 mg/l vd do miu sic 16n (xem them
phu luc 4) thi phai [Am két tia Ca** hai 14n. Céch thitc tién hanh nhu sau:

Lam k&t tha Ca®* (nhu & 2.14.4) xong thi dem loc va rira ket tiia, réi lai hod tan két tha
H,50, loang. Sau 44, cho 0,5 ml (NH,),C,0. vd nho vii giot métin da cam vio, rdi ding
NH,OH d¢€ trung hoa dung dich. Lai loc két tha va dung dich CaC,0, bio hoa dé rira sach va
lai tiép tuc tign hinh nhu cd.

2.14.11. Nhirng diéu cdn chd § khi ding KMnO, dé chufn do:

- Dung dng chudn d¢ mau nau,

- Nhigt d¢ cia dung dich & trong khoang 60 + 80°C

- Khong nho KMnO, vdo thinh cdc md,

- Tdc d0 nhé giot khong quéd 10 + 15 mli trong 1 phit,
- Phdi cho hoi thira H;S0, d€ hoa tan k&t tha,

2.15. Xic dinh ham lugng Mg™ |
2.15.1. Ding (NH.);HPO, v NH,OH dé chuyén idbn-Mg®" sang dang kel tiia pi 1o phdt
-phdt ma gié:
Mg?" + (NH,);HPO, + NH,OH &  2NH] + H,0 + MgNH.PO,
_—’
+.

2MgNH, PO,
vi sau d&nung ¢ nhiét 46 900 + 1000°C
2.15.2. Dung cu thi nghiem gdm cé:
- Coc mo 250 ml,
- Gidy lgc bi va phdu thuy tinh,
- Chén s1f chiu nhidt,

Mg,P,0.+ 2NH, +H,0

- Ld nung,
- Binh hit im,
- Can tidu ly.
2.15.3. Céc hoé chat can thiét:
-HO (d = 1.1,
- (NH 32 HPO,, 10%,
- NH,OH, 25% va 29
2.15.4. Dung dung dich di loc két tia CaC,0, (khi x4c dinh him lugng Ca™*, dé 1am
thi nghi¢rn. Cho vai ‘giot HCI vdo d€ a xit ho4 dung dich. Dung dich s& ¢6 mau d6. Co dac
cho dung dich ¢dn khodng 100 ml vd dé nguoi réi cho 15 m! (NH,),HPO.. 10% vao khudy
déu. Cho tir tr 30 ml NH,OH. 25% vao d€n khi xudt hién k&t tia thi ngimg khudy. D€ dung
dich vao chd lunh qua d2m. Sau 46, diing 2 16p gidy loc bi 4€ loc. Rira két tha bing NH,OH,
2% aé cho ht ion C1” ¢dn lai. (C6 thd thir bing cdch nhd vai gigt & cudng phdu len mat kinh
ri cho b8c hoi d€n kho, n€u thay cdn vét tring thi phai rira lai).
Cho gidy lyc va két wha vdo chén sit chiu nhiét d3 bi&t sin trong lugng, dac 12n bép dign
dé d6t chdy hodn toan gidy loc r6i cho vao 10 nung va nang ! t¥r nhiét do lén d&n 950 +
1000°C. Nung & nhigt do nay trong | + 2 gidr. Ly chén ra, € ngudi trong blnh hit 4m cho
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dan nHigt d¢ binh thu:amg vd dem cn. Sau dé, lip lai quﬁ‘?ﬁn}x nung, 4¢ ngudi-va otm nhidu
18n dgn khi n2o trong-Ivong chén nung khong thay déi nﬁla 1% duec.

2.15.5- Ham luqng ‘Mg®* duge x4c dinh theo: 3
. wigl G-G ) |
e [Mng]: ( ) x 0,2184:%1000 o (mgfl)
Trong d6: G,: trong lugng chén kKhong (g) Srs 4ycks

G: trong lugng chén miu sau khi nung (g)
V: thé tich nudc miu dem phan tich (ml)
0.2184: he s& tinh d8i t Mg,P,0, ra Mg”*

Ry
S gk

2.16. Xac dinh ham lugng O, tiéu hao

2.16.1. Phuong phdp thi nghiém nay dua vio tinh ch#"6 - xy hod manh ciia KMnO, ¢é
xdc dinh him lugng O, bi tiéu hao. Thi nghi¢m dugc tién hanh theo 1 trong 2 didu kién sau

day: Thi nghiém trong dung dich nudc miu di a xit hod vé. lhl nghlem trong dung dich nude
miu kidm hod. :

2.16:2. Trong dung dich c6 tinh a xit, & nhiét d0 cao, KMnO, cé tinh 0 xy hod rft
manh, ¢é thé phan gidi thanh O,, 1am cho tft ca cdc chit hitu co ddu bi 6 xy hod theo dang
phan ung:

MnO, +8H +5¢° & MnT+4H,0
Sau khi 0 xy hod, diing H,C,0, dé khu luong KMnO4 cdn du theo phan Gng:

MO, +5C,0% + 16H° & 2Ma™ + 10CO; + 8H,0
Sau 46, lugng H,C;04 cdn du qua phin tmg lai duge chuin d¢ tai bang KMnG,.

2.16 3. Trong dung dich nudc méu cé tinh kiém, KMnQO, ciing c¢6 tinh 6 Xy hod manh,
th hién que phan Ung:
MnO, +2H,0 + 3" & 2MnO, + 40H"
Sau khi di 6 xy hod, diing dung dich H,C,Q, d¢€ khir lugng KMnO, cdn dv theo:

MR +5C,00 + 167 2 2Mn™" + 10 CO, + 8H,0
Sau d6, cOng nhu trén, lai dong KMnO. dé chuén d¢ Lai lugng H,C; Oy cdn du trong
duny dich.

2.16.4. Dung cu thi nghiém gom c6:

- Ong hit 100 ml e

- Ong chudn d¢ 25 ml

- Binh n6n 250 mi '

- Phéu thuy tinh va gidy toc.

2.16.5. Céic hos chit cdn thigt:

- H,80, (1:5). .. - NaOH, 10% o
* - KMnQg, 0,01 N; - H,C,0, 0,01 N R

S -
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2.16.6. Thi nghiém theo didu kién a xit hod nudc miu:

Hit 100 m! nuéc miu cho vdo binh néa 250 nil, cho thém § ml H,S0, (1:5) rdi dun
s0i. Sau 46, dung dng chudn do nhéd Chinh xd¢ 10 ml KMnO, 0.0INvdo dung dich, ldy phiu
day lai viedun s0j ticp trong 10 phit.

Néu dung dich mat miu, chiing (6 trong nude midu ¢6 chia nhidu chil hiru co, thi phai
lim lai thi nghi¢m bing cich pha lofing mot lugng mude miu khic 2 = 3 ldn bing nude cdt
dé ti¢n hanh trd lui tr ddu (xem thém 3 2.16.11).

Sau khi cho KMnO, vio dung dich va dun soi, ding Gng chudn d9 cho 10 ml H,C,0,,
0.01 N J¢ cho tic dung véi lugng KMnQ, cdn du.

Sau dd, lai ding KMnQ,, 0,01 N d¢ chuin d¢ tuong H,C,0, con lgi sau phin ting cho
ddn khi dung dich ¢6 miu héag nhat.

2.16.7. Thi nghi¢m theo didu kién ki¢m hod nudc mau:

Hiit 100 mi nuwde miu choe vao bish nén 250 ml réi cho thém 2 ml NaOH, 10% va dun
cho d&n khi bt didu $0i, thi cho tidp 10 ml KMaO, 0,01 N vio dung dich. Pun s0i tifp trong
10 phiit nita. Sau khi d€ ngudi dén 60°C, cho 5 ml H,50, (1:5) vio rdi dang H,C,0,, 0.0t N

“chudn d0 dung dich cho d&n m4t miu. '
_ Sau ¢, Ly diing KMnO,, 0,01 chudn 40 lai lugng H,C,0, cdn du cho dén khi dung
dich ¢6 miu hdng.

2.16.8. Ham lugng O, tieu hao duge xdc dinh theo:

[A-(m+n)]N

Vv

1rong d6:  A: tong thd tich KMnQ, da ding trong thi nghi¢m (mib)

C m: thé tich KMnQ, tigu t6n v} su ¢6 mdt cla nudc ¢t duge diing d€ pha lodng
thém nude miu (trong trudmg hop mwdec miu chia nhidu chdt hitu co, phii
pha lodng thém) (ml)
thé tich KMnO, ticu t6n d¢ chuin 96 lugng H,C,0, con thita (ml)
ndng do cia KMnQ,
duong lugng gam cua O,
thé tich nuede miu dem phan tich (ml).

{Q, | ticu hao = x ax 1000 (mg/)

2.16.9. Céc chilt hitu co cd trong nude chd y&u 1 do cée a xit trong ddng vit, thue v
san sinh ra. Mifc d¢° 0 xy hod cia ching 6 Khic nhau. NG6i chung ¢hilt hitu cor ¢6 Nj kha o-
xy hod hon cic chifl Khdc. Vi vay luemg O, ticu hao khong thé hodn toan ty 18 vdi ham lugng
cig chdll hitw cu duge,

2.16.10. Noi chung, cin phii loc nude miu trude khi thi nghiém ham luoag O,. Nén
loai ho khodng 200 + 250 ml lugng nude toc didu tidn khong ding dé thi nghiem vi nd 6 théd
mang theo chit hitu ¢ ciia gidy loe vi chilt hitu co 1dn & thinh binh, Trong trudng hyp dic
bigr, ¢ 1hé khong loc nude miu. _

2.16.11. Khi cdn phii pha Joing thém niede mdu mdi 1i€n hanh thi nghi¢m duoe thi cin
cho Lin lugt cdc chl vio binh nén theo thi ty sau diy: '

- Nude cil,

* HQS()_; (l:S)-

- KMnQ,, 0.0IN,

- Nude miu.
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Vi nuée cdt ¢6 thé bi 6 xy hod mot chimg, mue nio dé nén. ciin. phai thi nghitm dé fim
lugng O3 do nude cdt 1iew hao 12 bao nhisu trede khi didng dé pha lodng nude miu (n6i cach
khéc, phéi thi nghi¢m nuwdc eft d€ x4c dinh m trong cong thic 6 Q 4.1)

2.16.12. Khi d3 xéc dinh duge hdm lugng O, theo két qua thf nghlem. ciing ¢6 thé tinh
ddi ra KMnO, bing cdch'nhian v&i 3,95 (vi 31,8/8 = 3,95).

2.16.13. Trong trudng hop nudc miun cé chita lugng lDl‘l Cl” wrong 463 dn; néu tidn
hianh phin tich theo diéu klen a x{t hod nudc miu thi k&t qui s& khOng chinh xdc vi;

2MnO, + 10 CI" + 16H° 2 2Mn* + 8H,0 + 5C,
Lic 46, dung dich hoan toan m4t mau sic.
Nhung, néu lugng ion CI™ < 30 mg/l thi ¢6 thé thi nghiem trong moi trudng a xit duroce.

2.16.14. NaOH duge ding jrong thi nghi¢m khi nu6c miu khong chita NO; (xem phan
tich dinh tinh NO . ) va chdi hitu co.

2.17, Xéc dinh ham lugng O; hoa tan

2.17.1. Trong mot dung dich c6 tinh kiém, Mn(OH), vira sinh ra d& bj O, & Lrong nudc
0 xy hod thanh Mn (OH),:

MH(OH) : + 1/2 02 + Hzo — Mn(OH).;
Trong dung dich ¢6 tinh a xit, Mn(OH), lai bi mo6t chét 6xy hod manh dé dang lam cho
ton I” ¢6 trong dung dich trd vé dang phan tir:
Mn(OH), + 2Kl + 4HC! & MnCl, + 2KC! + 4H,0 + 1.
Sau d6. n€u cho Na,5,0, téc dung thi I, lai bji N2,5,0; khis thanh dang ion 1:

I, + 2Na, 8,0, 2 2Nal + N328406

Nhu vdy, qua ba phuong trinh phan (ng trén, ¢6 thé ding Na,S$,0. dé x4c dinh him
lugng O duge.

2.17.2. Dung cy thi nghiém g6m c¢é:

- Binh ndén 250ml,

- C6c md 250ml,

- Ong chudn do 25m!
2.17.3. Céc hod chit cdn thiét:
Dung dick MaSO, hay MnClL. {xem cich che & 2.17.12),
Dung .dich KI kiém tfnh (xem c4ch pha che &2.17.13),
Dung dich tinh b0t 0,5% (xem cdch pha ché & 2.17.15),
Dung dich Na,5,0;, 0,0IN (xem cédch pha ché & 2.17.16 hoac 2.6.7),
Dung djch K,Cr,07, 0,0IN (xem céch pha ché ¢ 2.17.14),
H,80, dim dac (d = 1,84),

Nudc mu (xem edch pha thuSc vio nude miu dé cé dinh lugng Oy & 2.17.18 va
2,179,
HF, 30%,
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H,PO, dam dac,

Dung dich K(CH;COO) hay Na(CH;COO): Pha 50g ax&tat trong 20ml nude cit.,

Bromothymot xanh, 1% (tdc 12 dibromo sulfonaphthaléin) (xem thém & 2.17.21).

2.17.4 Dua vao mau sic cla két'tla trong nudc miu, bude ddu c6 thé phan dodn duye
ham lugng O, hod tan trong nudc: : :

- K& tia mau ndu: O, hoa tan t4t nhiéu;

- K&t tia miu nhat: O, hod tan vira phdi;

- K&t tda mau tring: O, hoa tan rft it.

V1 nuéc miu cé thé 12 nude binh thudng, nudc cé Fe(Ill), ¢6 chit hitu co, ¢d chdl 0 xy
hod hay 12 nudc c6 chira (NO;) . Nen trinh ty thf nghiém ciling c6 khéc nhau it nhidu tuy
theo tirng trudng hop cu thé. :

2.17.5. Trudng hop thong thudng:

6 nudec miu vio cbc md, dui cho k&t tia ling xudng réi cho 2 + 3ml H,SO, ddm dic
vi l4c ddu cho két tia hod tan hodn todn. Sau d6, chuyén todn b vao binh nén 250ml.

Ding Na,$;0,, 0,01N dé chudn do cho d¢n khi dung dich ¢6 miu ving nhat. Cho vii
giot dung dich tinh 0ot dé 1am ché&t chi thi mau r6i lai ti€p tuc ding Na, 5,0, chudn 40 cho
" déu khi dung dich m4t mau lam la duge.

2.17.6. Trudng hop nuéc miu cé chéa Fe(TII):

Sau khi dé nudc miu vao c6c md v dai cho k&t tha ling xudng thl cho 2ml HF, 3(%
vio réi m6i cho 4ml H;PO, (mi khong cho H,SO, nhu & trudmg hop thong thudng) va lui
ti€p tuc lam thf nghiém nhir & tredmg hgp thong thudng.

2.17.7 Trudng hgp & nudc miu c§ chit hitu co hodc ¢6 chit 8 xy hod:

Lam thi nghiém rieng biét d6i vdi t¥ng chai nudc mau ¢é pha vd khong pha MnS(),
hay MnCl; theo trinh v gi6ng nhy & trudng hop thong thudng dé tim ra cdc két qud thi
nghi¢m tuong Gng (dugc trinh by §2.17.9)

2.17.8. Trudng hop nudc miu c6 chida NO;:

Hoa tan nudc mau bing a xit vd chuyén dung dich sang binh nén: d¢i 3 phit sau, cho
mot lugng nhit dinh K(CH;COO) hay Na(CH;COO) sao cho dung dich c6 do pH = 4,0. -

Sau do. chuin 4o dung dich bing Na,$:0, va cho them 3 gigt chdt chi thi miu 12
bromothymol xanh, 1% (ma khong ding cdc chi thi mau khdc) lam cho dung dich ¢d mau
xanh lam. Sau dé, lai tidp tuc diing Na,$,0, chudn @0 cho dén khi dung dich mit miu b
duye, (ghi lai $6 ml Na,$,0;, 0,01N &i tidu (On).

2.17.9. D&i v6i trudng hop thong thudng va trudng hop nuée ¢6 chia Fe(ilD, ham
tugng O, hod tan duyge tinh theo:

VNa
[O;] hod tan = ( . 1000 (mg/)

v, - Vl)
Trong dé:  V: thé tich dung dich Na,8,0; tieu t6n (ml) -
N: ndng d0 cla dung dich Na,$,0,
V,: thé tich t6ng lugng nude trong binh hinh nén (ml)
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V,: thé tich thudc thir che vao (ml) )

¢ ar duong lugng gam- cia O, trong trudng kHop ody a2 = & (xem. gidi tHich &
(8 2.17.20). . -

2. l'? 10. BGi vai trudng hop nude 6 chit hitu co hode ¢6 chél 6 xy hod thi.him fugng
Oy hoa tan ia hi2u s& gita két qui thi nghiém d6i v6i nuwéc miu khong pha. Ma8O, vi két
qué thi nghiém d6i véi nudc miu khdng pha MnSO,

2.17.11. D6i v6i nhimg trudng hgp nude cé chita NO, thi ham tugng O, hoa tan ciing
duge xdc dinh theo nhu cong thirc trong trudng hop binh thudng trong d6 phii ké ci lugng
K(CH;COO) vi bromothymol xanh da cho vio phin thé tich V. .

2 17 I2. Céch pha ch€ dung dich MnSOQ; hay MnCl,: : g

Hoh tan 48g MnSO,. ¢H,0 {(hey 33g MnCi,. 4H,0) hoic 40g MnSO,. 2H,0 vao trong
khodng 50ml nude cdl, sau dé dem lg¢ cho trong va pha lodng thanh 1000ml. Khi pha, néu
thdy c6 két tia, ric 12 ¢6 MnO (a0 thank Mn(OH); mau do.

© 2.17.13.Céch pha ch& dung dich KI kiém tinh:

Hoa tan 50g NaOH (hedc 70g KOH) va 15g KI (hodc 13,5 g Nali vao 75 ml nudce cfi.
DE cho ngudi va dinh mire thanh 1000 ml.

2.17.14. Cach pha ché dung dich K5Cry,04, 0,01N: ..

Can 0,4904g K,Cr, 0, da duge sdy trong 3 gid & nhiét 49 150°C dé pha lodng v nude
¢t thanh 1 1t va cho vao chai niu dé bio quin.

2. 1‘7. 15. C4ch pha ch& dung dich 1inh bot 0,5% _

Ldy 2g tinh bdt cho vio 350ml nude ¢dt. Vira nhd 1 tir vira khudy déu (khodug 30mi)
dung dich NaOH hay KOH, 20% cho dén khi dung dich hiu nhy trong suGt thi thoi. DE yeén
khoang 1 gidy r6i diéu chinh ma: (ruedng vé& a xit y&u. Sau 86, che 'm! CHLCOOR 48 bio
quan dung dich duge trong 1 nim.

2.17.16. Céch pha ch€ dung dich N2,8,0,, 0.0IN:

Cin 2.482g Na,8,0;, SH,0 4¢ pha voi nude cft di ¢un soi 6¢ nguoi thank 100ml,
dong thdi cho 0,4g NaOH vio vi pha thém nude eft cho thinh 1000ml. Chudn do chinh xic
dung dich nay bang dung djch tiéu chudn K,Cry05, 0,0IN theo nhir & 2.17.17,

317,17, Higu chinh nong do cla Na,S.04

Hit 20ml K,Cr; (7. 001N cho vao binh ndn i cho 0.5g Ki vao. Doi cho Kl hod tun
hoan todn thi cho tmi dung dich H.S50, (1:4} vdo vd lic déu. Khi dung dich ny ¢d mau
viang nhat thi cho Iml deng dick tinh bdt vho. Sau khi xudt hign miu lam nhat thi nho (i i
Na:§;05 viip dé chuiin 06 lugng iy sinh ra cho 161 khi mat maw. Bt sau 30 gidy ma mau
kKhong trd lai [a duge. Nong 40 ciu Nap$30, duge xde dinh theo quan hé:

N.—V,
vV

N
Trong d6: Ny, Vi nOng ¢0 vi thé tich cla Na,$,0,
Ni, Vi nong 80 va Lhé tich ciia K3CrQ,

2.17.18. Céch l&y miu nude dé xdc dinh lugng O, ko2 an ddi v&i toai nude binh
thudmg. -

Nh=
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Dtmg cidc chaj thuy tinh-ndt nham 6 thé tich chinh xéc (khodng 250m!l hay 300ml) dé
dy, nut’tc mﬁL. {Ding cdc chai ¢ thé tich nhu nhau dé tigr cho viéc tinh todn két qué- sau
ady). b e

Ne'u 14y nuéc miu & Léuh mat nudc khoang 1 mét thi cé thé dim than-g t.hm xudng

nude & ding vi tri réi md nudc nhanh uho nu({c chidy vao d&y chai va day nit xong mdi kéo
chai d&n khoi mat nude.

N(’.’ui phax dung bom dé ldy miu & do s&u hon hoac & |6 khoan thi phdi dﬁng phéu va
ong cao su dai ndi tr cudng phdu 161 ddy ‘chai dé hing nudc tr bom chdy ra. L:en tuc odé
nudc chiy qua phéu vao chai va trao ra khoi chai khodng 5 + 6 14n thé tich chal 81 mai 1 tir
riit Ong cao su ra khoi chai va day nit lai. .

Sad ‘@6, cho Iml dung dich KI va imD ‘Yung dich MnCl, hay MnSOQ, vdo chai dé c6
dinh lugng O, hoa tan trong nudc. Khi cho cdc dung dich nky vao chai, phéi dn cho diu dng
hiit ngap sit mat nuede v nho dung dich theo thanh chai.

Né&u nudc min c6 do cing 16n va ngam nhiéu CO, tr do thi phii cho mbi loai dung
dich trén t&1 3ml.

2.17.19. Céch 14y miu nuéc d€ x4c dinh lugng Oy hod tan. khi nudc cb chft hin cy
hoac chit 0 xy hod ..0ac ¢¢ chira nhiéu NO,.

Ciing theo phuong phdp da néu & 2.17.18 € 18y nuGc miu vio chai nhung cdn chd v 13
trong 58 chai thi cho ca dung dich KI 1an dung dich MnCl, hay MnSO, vao, cdn trong mot
s0 chat khéac thi chi cho dung dich KI ma khOng cho dung dich MnCl, hay MnSQ, vao.

2.17.20. Qua 3 phuong trinh phin g néu & R.LI ta thdy mot nguyen t O, tham gia
phin {mg fuong tng véi 2 phan tir Na, 5,04 nen trong trudng hop ndy, dvong lugng gam cia
O, 12 16/2 = 8.

2.17.21. Trong mo! irudng ¢ xit, bromothymol xanh ¢¢ miv virg. Trong moéi trudng
kiém, bromothymol ¢6 miu xanh hav Xanh 1g.

2.18. Xic dinh ham luong Fe'* va Fe®*

2.18.1. Sdt tdc dung vdi a xit xalixilic tao thanh phic chiit ¢& miau sic thay a6l tuy
theo hdm lugng sdt va tinh chdt mai trudng cba dung dich chdz sit.

Trong dung dich = x{t y&u, chi c6 sit (ITT) c6 tdc dung vGi 2 xit xalixilic, con irong
dung dich cé tinh kiém v2u ca NH,OH thi céd sat (III) va sa: (II) déu cé tdc dung véi a xil
xalixilic.

2.18.2 Dung cu thi nghiém gdm cé:

- Mgt bo Gng do me (déy bing) 6 khic do 10 ml,

- MOt b0 Gng do miw 10ml c6 khéc do 0,1ml,

- 6ng hit iml; 10m..

2.18.3. Cédc hod chét cin thiet:

:Dung-dich I tiu chudn cla sit (xcm cdch pha ché€ & 2.18.8),

Dung dich II tidu chudn cla sit (xem cdch pha ch€ 8 2.1§.9),

Dung dich NH,OH (pha lodng 40 ml I*IH‘_,,OH dam dic vdi nude cdt thanh 100m1)

Axit xalixilic (hay natri xalixilat) 10%, -

Dung dich HCL, 65% (hoa 65 ml HCl dam dac (d = 1,14} \*01 35 ml nude Lﬁt)
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2.18.4. Khi x4c dinh t6ng lugng st

L4y cic 6ng do mau ra ¢ 1am thf nghiém. O 6ng thd nh4t, a6 0,1 ml dung dich [; &
Sng thi hai, 48 0,2 ml duag dich L... & 6ng thé n, d6 (0,1 n) ml dung dich ... ddng nude cit
pha lodng vdo mdi 6ng cho thanh 10 ml. '

Lay mot 6ng do mau khic ra va d6 10ml nuéc miu vao.

Sau d6, cho them vao mdi Ong (k€ ci cdc Ong c6 chita dung dich I ldn Gng chifa nude
mAu) Sml axit xalixilic vk S5ml dung dich NH,OH. B¢ yén sau 10 phit ri ti€n hanh do mau.

2.18.5. Khi x4c dinh lugng sdt (III):

Ly cdc 8ng do mau ra. & 6ng thit nh4t, 46 0,1 ml dung dich I, & 6ng thu hai, 43 0.2
ml dung dich II... & 8ng thit n 46 (0,tn) ml dung dich II... ding audc cdt pha lodng vio mbi
Ong cho thanh tOml.

L4y mot 6ng do mau khic ra v 44 lOml nudc miu vao.

Sau d6 cho thém vao mbi 6ng Sml axit xalixific va 0,1 mi{ HCI, 65% (ma khong phai 12
5ml NH,OH nhu & trudmg hgp trén). Dé yén sau 10 phiit rdi ti€n hanh do miu.

2.18.6. Téng lugng sit dugc xdc dinh theo:
1xa

[Fe] = L x 1000 (mg/l)

Ham lugng Fe’* va Fe** duge x4c dinh theo

[Fe*] = =+
‘{Fe®*] = [Fe} - [Fe™] (mg/)
Trong d6: 0,1: s6 mg sit c6 trong 1 ml dung dich [

0,01: s6 mg sét (IIT) c6 trong Iml dung dich 1
a;, az: thé tich dung dich [ hay dung dich. II dugc pha vio Ong do mau c¢6 miu sic

gi6ng nhu mau sic & Ong nude miu (ml)

V), V3 thé tich nudc miu duge ding d€ do mau (ml).

2.18.7. Xhi mudn tim ham lugr‘lg sit theo don vi me/l thi tinh déi theo cdc cOng thic
sau day:

x 1000 (mg/1)

[Fe™ |(me/t) = 0,05371 (Fe™*| (mg/l)
(Fe™ J(me/l) = 0,05371 {Fe™"| ~ (mg/l)

2.18.8. Cdch pha ché dung dich I tieu chudn cia sét:

Dem 0,8634g FeNH,(50,);, 12H,0 hod tan vio trong nude cft. Néu duc thi cho vii
giot HCl d€ cho dung dich ling trong r6i 14y nudce cft pha lodng thanh 1000 ml. Nhu vay,
-lml dung dich I chia 0,1 mg sét.

2.18.9, Céch pha ché dung dich II tidu chusn cia sit: HGt 100ml dung dich [ ticu
chudn cho vao binh dinh mitc r8i ding nudc cdt pha lodng dé dinh mitc thanh 1000ml. Nhu
vay, | ml dung dich If chi chda 0,01 mg sdt.

2.18.10. Cdn cha y: Khi' xdc dinh tOng lugng sit thi ding dung dich | va phii ding
NH,OH dé tac moi trudng kidm; Khi x4c dinh ham lugng Fe' thi ding dung dich 1I dang
HCI dé tao moi trudng axit.
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2.1%. X4c dinh dinh tinh NO; :
2.19.1. Ton Fe™ gap H,50, lodng s& c6 tic dung bién NOj; thanh NO. Sau 46, [vong
NO s& lai tdc dyng véi Fe®* thira thanh mot hén hop maa naw t6i:
5H;S0, + 6FeS0, + ZKNO; & 3Fey(SO,), + 2NOP + 4H,0 + 2KHSO,
FeSO,+NO + H;0 2 [Fe(NO) . Hy0] so,
2.12.2. Dung cu thf nghlem gém ¢6:
- 5ng nghigm SOm]."hoac 100ml. -
2.19.3. C4c hod chdt cin thiét: s
FeSO,, 0,5N; H,S0,, 2N.

2.19.4. HGt 10 ml nuée jmdu cho vo 6ng nghiém réi cho ti€p 10 gigt FeSO,, 0,5N va
10 giot H,50,, 2N. i

N€u ¢6 mot vdng trdn ndu xuft hién thi trong nudc miu c6 chia ion NO; .

M

Fi

.

2.20. Xac dinh dinh tinh NO,

2.20.1. Trong moi tredyng axit, NQO, s& oxy ho4 thianh NGO va lam cho ion [ s& bi
khi thanh I,.1; g4p tinh bot s& ¢6 mau xanh. '

NO; +2I' 2 NOt+1,
2.20.2. Dung cu thit nghiém:
- Ong nghiém 100ml,
2.20.3. Céc ho4 ch4t cdn thigt:
H,50,, ZN; KI, IN;
Dung dich tinh bot 5%. :
2.20.4. Hiit 10ml nudc méu cho vao Ong nghiém. Sau d6 cho tiép 1 ml H,S0., 2N, 3m!}
KI, IN v& vai glot dung dich tinh bot. Néu nude miu ¢6 cha ion NG, thi dung dich ¢é mau
Xanh.
2.21. Xdc dinh dinh tinh NH

2.21.1. Khi g4p ion OH™ th ion NH; c6 trong dung dich sé trd thanh NH,OH i
nhan biet duoc qua mdi clia NH; bay ra va gidy th mau.

2.21.2. Dung cu thi nghiém:
- 6ng nghi¢m 100ml,
- Céc hod chit cdn thidt:
NaOH, 2N; gidy quy do.

2.21.3. Hit 10ml nudc miu cho vao 6ng nghién, sau dé cho them 3 ml NaOH, 2N réi
dun néng. o

Néu ¢6 mii NH, bay ra hoac n&u cho gify qu¥ do vao ma 6 trd thanh miu xanh thi
dung dich cé chifa ion NH, '




PHAN PHU LUC

' _ Phylycl
TAC DUNG AN MON CUA NUGC pG1 V31 BETONG

Bétong 1a mot hdn hop vat lieu gém 4 thanh phdn 13 ximang, c4t, d4 si v nudc tron
14n véi nhau theo mot 1y 1¢ nio d6, trong 46 ximang 12 chdt ket dinh.

Vé cfiu tao, ximang gém cé 4 thanh phén hod hgc nhw sau:

3Ca0.5i0, Kk hita 12 C,8
2Ca0.5i0, k¢ hiéu 12 C,8
3Ca0.A1;05 © k§ hi¢u 12 CA
4Ca0.ALO3Fe,04 k¢ hieu 12 C,AF

Sau khi tron v&i nude, ximing s& ddn ddn dong cing lai va trd thanh mot ch4t két dinh .
trong hdn hop. Su dong cimg ndy 12 do nube tdc dung v6i cdc thanh phfin hod hoc cla
ximing ma tao nén céc chft méi dya theo céc phin ing c6 dang nhu sau:

3Ca0.8i0,; + 4H,0 2 Ca0.5i0,.2H,0 + 2Ca(OH),

Phin tmg hoi hoc ndy tao ra Ca0.5i0,.2H,0 v2 Ca(OH),. Cling nhu di vii C;8 ké
tren, cdc thanh phin C38.C,A, C,AF cia ximang ciing c§ phin (mg twong ty khi gip nude vi
san sinh ra tic dung silicdt vd Ca(OH),. Fe(OH), vd Al{OH),. Nhung chi cé cdc silicét
ngam audc k&t tinh cta C;S va C,S 12 khong hod tan cdn cdc hgp chit mdi cha GA.
C;AF va Ca(OH); thi vin ti€p tuc hod tan trong nudc, nhung ciing chi hoa tan {t vi dung dich
cia ching kh4 bdio hod. Néy nwéc bj luan chuyén luon thi cdc hgp chdt méi ndy tifp tuc bi
hoa tan them va din din phd hoai cfu tnic cha xi miang lam cho né mét dén tinh ch&t k&t
dinh. Day 12 mdt rudng hqp"'an mon baténg. Nhu vay, néi nuéec phd hoai bétong thuc chit la.
n6i nedc an mdn ximing, phé hoai ximang trong bétdng. _

Trong qud trinh d0ng cling cla bétong, Ca(OH), va 3Ca0.AL;0; lai c6 thé b cdc ion
SOi" ¢é trong nudc tic dung theo cdc phin Ung nhu sau:

SO + Ca(OH), € CaSO, + 20H

3CaSO, + 3Ca0 . ALLO; + 3lH,0 & 3Ca0 Al,0, . 3CaS0,  31H,0.

Tinh thé ndy (3Ca0.Al,0,, 3CaS0O,, 31H,0) rdt phiw tap. Khi k&t tinh, thé tich cda né
banh trudng rit 1n va 1am nit bétong. Day lai 12 mot trudng hop khdc vé an mda bétong.

Trong qud trinh ngung két dé bién cing, ximang sin sinh ra céc hgp chilt méi ¢ tinh
kiém, néu gap nudc cd tinh axit thi cdc hop chdl ndy s& bi hod tan, tr d6 ciing gay nén tic
hai an mdn bétong. V1 vay, nudc ¢é tinh axit (nuée cé 4o pH < 4) khong thich hgp cho viéce
trdn va dudng ho bétong.

Trong thyc 1€ xay dung, c6 nhing cong trinh hay nhing phin cong trinh betdng ngam
trong nuSe hay ndm duéi d&t thudng xuyén bi nudc va nude thim trong 44t bao vay. V1 vay,
tuy ting trudng hop cdn phai phan tich hod hoc dé xdc dinh kha nang an mdn cda nude & do
dGi v6i cong trinh nhim cé nhitng quy& dinh thoa déng vé vigec xay dung vi bao vé cong
trink ch6ng sy 0 mdn cua aude.
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Tuf theo dién bifn va tac nhan cba sy &n mon ngudi ta chia hién tugng in mon ba,mng
- lam ba loai:

- Loai &n mdn hod tan lam gidm kha ning 6n dinh cia- ximang

- Loai an mdn d6.t6 tac dung giao hodn giga cdc thanh phdn hod hoc ¢6 trong nudc -
v6i ximang, tao nén nhimg chit m6l bi hod tan, hodc bi tréi theo nudc hoidc sinh thanh c&¢ . ...
chit khong ket dinh. DS 12 sr an mdn Na,CO4, do cde axit vo co, cdc mudi Mg vi do dung
dich bazo trong nude gy nén. S PR .

- Lozl an mdn do tc dung banh trudng cla céc chdt m&i k&t tinh Iam phi fu trie
cia beidng. :

I. Loai an mon thit nhat: an mor hos tap

1) Ddc trung cida sy dn mon.:

Nudc hod tan mét vai hop chit méi duge a0 ra trong qud trinh ximang ti€p xdc v
nudc va bién cimg. NEu nudc chiy lam cho ndng d6 hoa tan loing ra thi cdc chl nay lai tigp
tuc bi hod tan them va lam tang theém tink #n mon cia nude.

2) Co ché cita su dn mon:

Sau khi Xi mang bi thuy gidi, trong kdn hop san sinh ra cdc hgp chit méi, chi yé&u 1
Ca{OH);, cé tihh hoa tan. 56 lwgng cdc chdt méi tao thanh nay tang theo thdi gian. Do hoa
tan trong nude clua chiing 12 [,08g/1it. N&u nudc ¢é ngam céc Joat mubt khéc thi d¢ hoa tan
cdn ¢6 thé ting ién nira.

Do ndéng 46 Ca(OH); trong ximang bi gidm xudng nén tinh dn dinh cia nd clng bi
giam theo, thim chi c6 thé iam cho sv két dink cla ximing véi cat, da bi phd hoai hoan
toin.

3) Nhitng nhan t8 dnh hicdng dén s dn-mon vé moi s& phuong phdp phong ngiu si dn
maon hod tan.

- Trong qué trinh dong cing, ximing téc dung véi CO,.trong nudc hay trong khong
khi va 120 thinh mot 16p CaCO, méng nhung rdt ciing bao boc xung quanh bétong iam cho
nude khong ngdm vao duge v ¢6 the dung ngin cin duge sy an mdn bétdng. Vi vay, mudn
phong nglta sv 3n mon hoa tan, cé thé cho bétdng téc dung véi CO, dé bien chc mit ngodl
thanh CO; .

- Vi mudi ¢cla Ca’™ (cha y€u [a CaCO,) cG thé hod tan trong nudc duge nén nude co
chiz mudi ciiz Ca™* 6 thé lam gidm b su fin mon. VI viy, mudn phong nglra sv an mon, ¢
thé hoa mo. cung dich mudi 1odng vi will de lam cho milt ngoai bétong hinh thinh mot loal
mudi canxi hot tan dé gidm b&t do an momn hod tan cia Ca(OH),.

- DG véi loai ximang phd thong, khi 1y s6 o = 66,88 C;$/37,72C,8 cing cao thi cang
€6 tdc dung chfng an mdn.

Loai ximédng chéa . nhidu Si0, ¢d phin g nhay v Ca(OH); va sin sinh ra cdc hgp
chit k&t tinh ngam nuwde (nho silical carxi ngam nudc) hojc k& tinh banh trudng gay nén S
phé hoai bétong dua theo dang phan dng.

YCa(OH); + YSiO, + nBy0 2 YCaD . YSiO, + (n + y).H:0




I1. Loai #n mdn tht haj
1) Pdc trung cia sy dn mon.

Do tic dung giao hodn gida cdc thanh phén hod hoc cé trong nuGc v&i bétdng, cic chﬁt
méi dugc tao thanh bi hod tan hodc bi nudc cudn troi di 1am cho batong mit tinh chit ké
dinh va bi phéd hoai din.

2) Co ché cia sw dn mon.

Su in mon niy 13 do tde dung cua céc cdcbonndt axit, cdc loai axit vo co, cdc chit
bazo va cla cdc loai mudi Mg c6 trong nudc véi betdng.

a) Tdc dung cia cdcbonndt axit:

Su in mdn cua nudc thien nhien hiu hét 12 do céc cdcbonnét axit gdy ra theo phin img
thuan nghich.

CaCO, + CO, + H,0 & Ca®" + 2HCO;
Mu6n cho lugng HCO; trong nwéc dugc 8n dinh, cdn phii c6 mot lugng CO» nhit
dinh dé cho phin ing dat dén trang théi can bing.
Lugng CO, trong nudc tang lén s& tao didu kién lam cho 1&p mang mong CaCO; bi hoa

tan, d6 1a lie nudc c6 tdc dung an mdn bétdng. Cu thé, khi lugng CO, vuot qud tri 6 15 +
20 mg/l thi c4c cdcbonndt axit s2 phdt huy tac dung an mon.

V1 16p CaCO; ddy ¢6 han nén khi nd bj hod tan hét thi Ca(OH), trong ximang 1ai 1) ra
va tde dung vdi HCO] theo phin ing:

OH +HCO; & COj +H,O. .

1am cho Ca(HCO,), sinh thanh trong dung dich bién thanh CaCO; néu nude bi luan chuyén
thl HCO3 sé& ti€p tuc phi hoai 16p CaCO; mdi duge tao nén va lim ting thém sy an mon. V}
vay, lugng CO, cang c6 nhidu thi sy 4n mdn cing sdu va dQ chat clia bétong cing ldn, nuée
cang khé ngdm, thl sy in mdn cang it.

b) Tdc dung cuda axit vé co

Céc axit v0 co co trong nudc ciing 13 mot nguyén nhan cta sy an mdn. Vi trong nudc
¢6 chifa nhidu H,SO,, HCI, HNO,... ¢6 ndng d¢ khic nhau nén td¢ d6 an mdn cua ching 4oi
véi betdng cling khéc nhau. Phdn lén cdc axit ndy phd hoai b&tong rit nhanh v tridc dé.

NGi chung, trong nudc ngdm va nuée trég mat d4t hdu nhu khong c6 axit vo co m <hi
¢6 loai nudc & gdn cdc md, nudec bin do cong nghidp héa hoc thai ra mdi ¢4 nhidu axit v0 co
e do.

¢) Tde dung ciia mudi Mg

Khi lugng mudi Mg O trong nuéc > 5000 mg/l thi s& phdt sinh ra hién twgng an mon.
Trir loai nude ngdm & khu d4t dac biét va nude bidn, cOn nede ngdm néi chung chi ¢d |
lugng mudi Mg rdt nho nén khong ¢6 tinh an mdn ndy.

Né&u trong nude 6 mudi Mg, sau khi tiép xic vdi bétong, thi s phat sinh phén tng s:u

day:
Ca(OH), + MgCl, & CaCl, + Mg(OH),
Ca(OH), + MgS0, & CaSO, + Mg(OH),
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Trudc hét, Mg(OH); tao thanh | 16p mong miu tring & ngoidi mat hay & wong céc k&
hé clia bitong réi ddn dén ti€n sau vao trong 1am cho cudng 4o betdng din dén bi gidm. Neu
lugng Mg(OH), it thi 16p mdng ndy ¢6 tdc dung ngan trd dung dich ¢6 tinh dn-mdn xam
nhap vio bétdng. pg,._‘-

Néu trong awée cé nhidu Mg(OH), thl sé phét smh ra lOdl in mon hod, tan h
tham nh4p vao bétdng va phin ing vdi Ca(OH), dé gdy nén su phd hoai din d.’m :ﬁ_

d} Tde dung ¢ da cde dung dicvh kidm:

. ; - A"H
" Ban than kiém khéng ¢6 tac dung an mbn beIOng Nhung khi beidong & trong dung dich
kiém pha lodng thl sau khi ti€p xiic v6i khong khf, trong bétong s& sin sinh ra cdc muo
Na,CO, k&t tinh lam cho ciu tréc cia betong bi phi vo. il

Trong dung dich kiém dam dac, tuy do hoa tan cita Ca(OH), c6 gidm: thdp, D ret,
nhumg mik khéc, lugng OHT lai 1dm cho céc ﬁxyt va silicdt bi holl tan, tir 46 din dén sy pha
hoai bétong.

I11. Loai an mon thé ba: 4n mdn banh trudng
- 1} Dac trumg cha sy dn mony -

Trong cde kb2 hd vd 6ng mao quin cda bétong, dung dich c6 tinh an mon tde duni_ vai
betong 120 ra mOt s6 hgp chdt k€t tinh; nhirg hyp chét n.xy truong nd len lam tang lue nd
ihé tich trong betong, tir d6 din dén su phé hoai'vi ndt cha bétong. Sy pha hoai ndy bit ddu
tir trong cdc Gng mao quan réi din ddn IAm cho mat ngoai cia baiong bi nit né wrung doi
1on. . .t

Trong qua trinh phat sinh sU &n mdn ndly ¢0 i cée tdc nhan thudc Joai an mon thir nh
vi thif hai. '

2y Ca ch€ cta sy an mon:

Sy an mdn ndy chi yéu lid do cdc sunfét (SO37) ¢6 phan ing thé voi cde cuc xi mang
nho va tao thinh CaS0, k€l tinh trong cde k& ho'cda bé (Ong:

Ca(OH), + 5O, & CaSO, + 20H
Mudn cho CaSO, k&t tinh duge, cdn phii ¢é didu kién nhat dinh, cu thé ta ndng do cia

CaSO, trong dung dich phai dat d&n 20,20 + 20,40 mg/l. N€u trong dung dich ¢é CalOH);
thi ndng do ciia CaSO, thap hon ciing cé thé ket tinh duge.
Néu trong rude cé NaCl thl do hod tan clia CaSOy Tal tang 1én 1am cho nd khang th*
két tinh duge. R
Ngodi ra, cdc Mu6i sunfat con ¢o tdc dyng sinh ra két unh phic tap trong ndi bo be
tong theo dang: . '
3Ca0. AL O, 31CaS0y;
3Ca0. Al,0;. CaSO,. 12H,0
Nhing tinh thé niy ngam nudc khi két tinh thinh hinh hidm ¢d thé tich banh trudng
rit 160 (vdo khodng 2,5 1dn) 1am phdt sinh noi lyc rft 16n trong be (ong. tir d6 lam cho be
tong b, phé howi nhanh. '

S
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. Phuy lyc 2
NUGC DUNG PE TRON BE TONG

(Trich quy pham ky :):qu: chung va tam thoi vé thi cong va nghiém thu cdng trinh kién :h.:'e’t
co bdn tdp IV: “Thi cdng va nghigm thu cdng trinh bé tdng va bé tong cot thép todn khdi® QP-31 -68%
ciu Uy ban kién thiét co ban Nhd nude, trang 35).

Pidu 132: Loai nudc nio ubng duge déu c6 thé ding dd tron va tudi bio dudng be
tong.

Nu6c & cde nhd mdy cOng nghiép chdy ra, & cdc Ong tho nudc bdn, & cdc h6 a0 ¢
nhidu biin, nude cé 14n ddu md khong duge phép diing dé trdn va tudi ba tong.

Diéu 133: Nudc khodng thien nhién c6 thé ding d€ tron va tudi be tong thuj cony
dugc nfu chi s thanh phin hod hoc cla nd thod man cic yéu cdu & bang 17.

Bing 17
Bé tong cia cic két cdu it | ge tong trén kho vi hé
Chi 56 thanh phin Pon vi | ¢Ot thép va cdt thép & tong cia cac két cdu it
hoa hoc ciia nudc do trén kho be tong dudi cdt thép va cot thép &

luong | Mw6c va bé téng & vimg viing muc nudc thay ddj
myc nudc thay ddi

Tdng lwgng cdc chdt muéi | mg/

khong qud 3.500 5000
Lugng chia céc ion SO, mg/l .

‘khong qud ' 2.700 2740
B9 pH khong duge nhd hon |, 4 4

Nhiing chi s6 ghi trong bing niy chi thich dung d6i vé6i xi mang podelang, xi mang
pudélan va xi mang podc lang xi.

Diéu 134: D6 vdi cdc loai xi mang khéc, phai gii miu nudc g6i Vien thi nghiém dé
phan chét, déng thdi ti€n hanh thi nghiém song song giita miu be tong ding nudc khodng
thién nhien vd miu be tong ddng nuéc udng duge, cing diic bing mot loai xi mang. N&u stic
bén cia miu be tong nude udng thi ding duge,

Diéu 135: Nudc bidn khong ding d€ dic b tdng c6 cOt thép 1am viéc & nai kho ro.

D6i vdi nhimg bd phan cong trinh ndm dudi nudc bién thi ¢S thé ddng nudc bidn dé
dic be tong cot thép drge midn 13 t6ng s6 cde chdt mudi trong nude khong qud 35g trong |
lit nudc.

NuSe s0ng ¢6 nhidu phi sa cdn phii duge thi nghi¢gm d€ xdc minh phim chdl cla nd,
néu phém chdt d3m bio mdi duge ding.

* Nay 43 ¢6 tidu chudn Nhd oudc TCVN 4506-87 "nudc cho bé tong va vira yéu clu k¥ |
thuat” thay thé.
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NHONG TIEU CHUAN AN MON CUA NUGC MOI TRUONG

pO! vO1 KET CAU BE TONG VA BE TONG C ar THEP

- Phu luc 3

{Trich trong "Quy crinit thiél k6" Cde ddu hié¢u va tiéu chidn dn mon cia mrcrc MOi triecry JoY

vii két cdu hé tong v bé tong oot thép® QTXD-59-737 cia .J‘\F‘ULHI Kién thist s bcm Nha auoe,
trang 6-17).

x1 mang podciing.

Nude duge coi La
zde tri s ghi ¢

=
+

ncac giim xudng)

Bang I: Nhitng ridu chudn an mdn cla nude moi !ruanD d6i voi be tt‘,’mg cot thép ding

& tinh an mon adu cdc tri s4 vé_ cf_:fu‘hi¢u an mon nao 46 khic vai
rong by ady (thign vé phia ting lén

Cing teinh: k’mng chiu Cong irinh chiu }
oot niod ép el e 22
Pitu xién nuac‘bun quanh bé
tong (mai treimg bao gquanh)
§6 D hidu an mon Noi chira nude 4 Nuwie bao
TT tlta aude moi lrudng ;glt::;?nh:lﬂ;c * DA thim nute | Quanh uc.leéng
trung blah-va 4 Y¢u (hé sé '.’.‘"‘g f-hw.
mdnn 1‘1:‘\ 153 7 thim < 0,1m/ Ki¢n bai ky
tham = ,1m/ ngay dém)
ngay dém) _
| B B 4 3
i B0 RKidm b1 cuachonndt (tinh an
mon kac kidgm, tIe dn mon hod 1,5 (4% khong qui 2 (6™
tan) tinh theo mg-dl/l hodc theo dinh
d9 nhé hon '
2§ Chi 3§ hydro (tinh an mon axit 6,3 3 6,5
néi chung pH nho hon
3 Luogng chita cachonnic tu do
(tinh an mdn cacbonnic) tinh i : , .
theo mg/l - 16n hon alCa™} + b} a{Ca™|+b+d0 | a|Ca™"} +Db
4§ Lugng chaa mudi magid (tinh an :
mi’m magu,) duge tinh ddi ra ion
Ma do bing mg/l ¢d tinh i
hegng chida ion SO do bing | 1000 - (SO;7] | 6000 - [SOT] | 4000 - [SOY |
mg/l i6n hon :
Lugng chida ion "\/lg. trong muyi
trudmg hop 1dn hon 1000 2000 1000
3 Litong chita sunfdt (tinh 40 mdn 300 G0 dof=ie 250
sunfat) duyge tinh déi ra ion
SOOI do bing mg/l - khi lugng i il
ehaa ton CImaho hon 1000 me/l} - sen15 o |- 15040.15 %[ 100+0,15 cF
Lugng chaa sunfdt khi lugng : .
chifa ion €I’ {én hon 1000 mg/l A i
- 10n hon - o [ .
Lugng chia ivn SO tronz moi e } 1060 100!
tradng hop kinong ldn hon. f
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i 2 3 4 .. S,
6 |Lugng chifa muli arponiac '
(tinh an mOn ammomie) tinh . e
theo mg/l -16n hon "' 1000 1000~ 1000
7 | Luong chia kiém an da (tfith an S

mon kiém) tinh theo mg/l - 16n

hon ERTEE 50 80 i 30

8 Luong chia Clorua sunfit, nitrat
vi chc mudi khdc ciing nhu diéu s :
ki¢n khi hau nong (khi,cé céc _ XY Theo nghign
bé mat bay hoi). Tiih theo-g/l - ctru-chuyén
160 hon : - 10 i0 mon

Ghi chi:-1) Do kiém bi cacbondt duge dac trung bing s3 mg duong lugng/l ion
HCO3, | mg tuong ing voi 2,8 d6 Duc.
_ 2) Khi luong chia ion Mg* (& muc 4 trong bang) < 500 mg/l thi nudc due coi la
khong an mon. :
3) Cdc tri s6 2 vd b (& muc 3 trong bing) duge 1dy theo bang S tuy theo fugng chia ion
Ci’ va SO; ™. _
Bidng 2. Nhimg titu chudn an mén cha nude moi trudmg ddi vdi batdng thudu céc kC
ciu berdong cdt thép jam bing xi mang podclang puddlan, xi mang podeling X quing va xi
mang posclang chlng sunfdt, va xi mang podcting puddlan nhy xi ming podclang toi nhict
viraphai (trang diéu ki¢n nudc hao quanh betong...)

Loai xi mang Cac diu hiéu dn mon ¢ia nude moi truong
i 2 i
Ximang podelang puddlan, ximang Tinh an mon sunfat
podclang xi quang Nude duge col 12 oo tinh an mdn Khi lugng chife
cde ion 5077 > 300 mg/t (n€u lugng chifa ton Tl
: <1000 mg/ly khi lugng chita ion SO > 150 +

0,15 € inéu luong chita ion CI7 > 1000 mg/ly v
trong muyi trudng hep khi lugng chéa ion S(‘)i >
1000 mul __-r
Nimong poociang chong sualdt, xi | Khi lvong chia ion SO > 3000 mg/l
mang podelang pudoiun chéng 5’““1:5[5 fkhang phu thuoe vae fuong chira ion C1)
wlmang povcidng X Juang {eo un . e 1-
cho'ng&supnfél cao). Xirlnn.n: [Euécl;mg Bt Igsty St :-A:;\SOJ !?Q()ng,;/i ;
tod nhit viza phii - Srk‘hﬁn_g jﬁhlil thuQ_g vao lugng chira jon C1)

' ; Tinh an mon khy Kicm
Ximang podclang c<hdng sunlidt | buge qu dinh theo hing 1 nhu d0i vdi bélong
ximang podelang tod nhigt vira phai [am bing ximang podeling -
Xi méang poocling
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h2
(B

| - 1 4 s 6 7 8 9 | o | 1l 2 o3 b e 1S
5 |Luong chifa  sunfat Céc \rj s6 Vi€u chufn nay
(tirh an mdn sunial disng  cho  Xi mnang
tinh d6i ra jon SO; ’ posclang  khong  ching
tnh ih ) sunfdl va ximéng podclang
tinh theo me/l: : puddtan  khéng  chéng
sunf4l clng nhu ximang
- Khi higng chda ion X ALKy Sru} R A0} 5 MWy 400 500 250 00 400 podclang Xt Quing. La2a}
Cl- < 1008 mg/l 1o viri xi miang podclang
homn ching sunfdl vi Xi smang
poccling puddlan chong
Khi _Gﬂ:m clita ion 150+ 200 + 250+ 150+ 2504 kil 150+ 250+ 300+ 160+ 150+ 250+ sunflat n_..._=m ahtt a:ﬂ_w.:m
Cl- < 1000mgd 16n |@5CT JO15C o500 {o,s€r Jo.15C1 10,1501 0,15CY J0,15CT 0, 15CI 0,15¢1 { o.150r Jo,15C17 | poGiclang xi quang ¢6 tnh
hon ! ol "1 chéng ' a_.::.u:.gn cao ihi' cdc
; m e e e : . R 311 n_En: <ma:=__ ¥ mbn |
i Goemage oz ey poen o e . . ¢ R [P T
t 1. Trong _ac_._._t&a_,m._.__coo.. 1200 {1500 { 1000 | 1200 | 1500 | 100 | }200 | 1500 § 1000, 1100 { 1200 | dit AR
hop khi lugng chia : e T {
ion mOu: 16n hon




Bang 4

Nhimgz tiéu chuda &n mon sunfit cha nude modi trudng d6i vai bétong cla sde k&t cdu
hetong via k& cfu betong {t ¢6t thép, 1am bing xi mang podclang chdng sunfit 4 xi ming

podeling xi quang.

Nude dwge coi 1a ¢6 tinh in mdn, néu lugng chita ion SO tinh bing mg/l vugt quéa
cdc tri sG ghi trong bang nay {(khong shu thudc va lugng chira ion CI7)

Dieu kidn nudc

T

Kich thurgc

. . . B
Lugng chiraion 807 bing mg/l

Cang tiinh khang chiu
i cot aude ép

Cangz trinh cain cdt
auidc &p

hao quanh bhé téng wchidu cay d | xi ming Xi mang Xi ming ] <y mang
{moi trudmg bao ohd nhdl sda 1 se6clang poceling podeling {  poceldng
quanh) ket cdu; chdnz pudéla:'ilch(f’ng ching ‘ puddlan_
ainiot sun {dt, xi - chong sunfat,
quing X1 ming
podelang xi posciing xi
quing judng
Noi chira nude 19 < 0,3 30C0 40C0 2360 3500
thién hodc dat c6 05<d52;3 3300 4506 38C0 3600
ne sd ihdm > 10 my/ »2.z | H N SO0 330G L300
ngay dém i
D4t ¢d he s8 thdm <05 3500 4500 - 3000 4000
tir 10 d&n 0,1 m/ 0,5£ds25 4000 5000 3500 4300
agay dem va ké ca 25 4500 5500 3000 5000
hai tri s&§ ndy
B4t cé he s8 thim <05 4000 5000 3500 4500
0,im/ ngldy dém 05sds12,5 4300 5500 4000 5000
>2,3 S0CK 6000 4500 3500

Ghi chi: N&u du dinh diing ximang pode lang xi quang khong cé tinh chdng sun fdt
cao (cdn xdc dinh didu nay bing cdc thi nghi¢m thich hop) thl cde tieu chudn dn mdn sun (4
Ji v oul Ximidng co duge 4p dung theo banyg 3.

[R¥]
=
)



Bing §

CAC TRI SO "A® VA "B" (THEO MUC 3 CUA BANG 1 VA BANG 3)

214

MOT VAL PHUONG PHAP THI NGHIEM VE TINH CHAT LY HQC CUA NUGC

A. Xie dinh mai nwée:

DY kifm bi Téng s6 lugng chita ion CI” va SO (m/1)
cacbonat 1 . 900 | 201 +400 ! 401 =600 | 601 +800 | 801+ >1000
L sty 1000
Tf“h gi’,}g a b a b a b a- b a b a b
bang mgdl .
do | - .
i 2 3 4 3 6 7 £ 9 10 § L1 121 13 1 14
3 1 ol 15
4 1,4 0,01 t6{001| 17} 0,01] 17 ol 17 0} 17 oj 17
5 1,81 004] 17) 004 r8) o003} 17§ 0,02] 18| 0,021 18} 0.02] 18
6 2,11 007) 19(006]| 191 005} 18]0,04] 18] 0,04} 18} 0,04} 18
7 2,51 0,10] 21} 008]| 200 007! 19| 006] 18] 006} 18| 0,05} 18
8 290,13 23} 0,11 | 21} 009 19| 008} 18| 007} i8] 0,07| 18
9 32] 015l 251 014} 22 0,11} 201 0,10 19 0,09 18] 008} 18
10 {36002} 27| 0,17] 23] 0,24] 21| 0,12 19} G121 | 18] 010} 18
11 40 0241 29| 0201 241 0,161 22| 0,1S| 20§ 0,13 | 19] 9,12} 19
i2 431028 321024 26{ 09| 23] 0,17) 21 0,16] 20) 0,141 20
12 471 0,32] 341 0,28 7b o222t 24102001 221 0,091 21F 0,17] 2t
14 50036 36§ 0321 291025} 261 0,23 23} 0,221 22 019} 22
15 54 040 38} 036 30, 029} 271 0,26 241 024f 23| 0221 23
16 571 044 417 0,40 321 032! 28] 0,29 25} 0,27} 24| 0251 24
17 6.1 1 0481 43] 0,44 244 036} 30§ 0,33( 26} 0,30 25] 0,28¢ 25
18 6,41 0,54] 461 047 37| 0,40} 3270361 28| 0,331 271 0311 27
19 681 0,61 48} 051t 39 0,44} 533} 0,40 30[ 0,37} 291 0,341 28
20 701 067|511 055 411 048) 35} 044 31| 0,41) 30} 0,381 29
21 751 074) 531 060 421 053 271 0,48) 33] 0,45 21§ 041} 3
22 781 081 550 0,651 45, 058 3R} 053] 3| 0,49§ 33| 0es} 32
23 2,21 088 58| 070 4710631 40) 058 35 0,53} 24 048 23
24 g6l o096l 60 0,76 49! 0681 42| 0,73 | 371 057} 361 0,52 23
25 9.0 1,06 63 081 511 0731 441 067) 39) 0611 38) 056t 37
Phy luc 4

Mbi cla nudc ¢6 thé 12 do mii cla cdc cdy O trong nude, cla xde dong vit bi phan
gidi vl cia cdc chét bidn ¢é trong nude gy nen.
Nuge cé thé c6 mii- 1y nhién hay mii nhan o, mdi ty nhién cita nude 12 do céc chit
hitu co, cdc dong va thac vat sinh trudng hode bj phin huy trong nuée hay li do anh hudng




cua ddt iGog song, thanh gi€ng gdy ndn. Ml nhia tao 12 do cdc ngubn nirde ednyg nghiep, do
aod chii diing dé x& 1y nudc tao ra.

{. Pahuong phip thi nghiém

€4 hd ¢6 2 thi nghiem d€ phan bigt mii nude:

Iy Thf nghi¢m & nhiet do bina thudng: Lic chai nude'mid that manh, m& nhanh ndt
shal, r8i 48 mii sd: mieng chal va newi, :

2) Thi nghiém sau khi dun m nwdée ién: ROt nwde madu. vao binh non 100ml; diing my
winh dirz hé ddv miéng binh lai, dit 18n bép dien d& dun néng khodng 40 + 50°C. Sau khi
28 naust, Uic va ghé sat mii vio midag tinh sén rdi agli.

U, Cach dién ta mui nude

(Y Tinh chdt cda mai nude dwoc dién dei theo bdng saw ddy:
; Y

. X7 hién Tinh shdt cia =i Ngudn gie cia mii
1 . 5

i A Thom Huong cia hoa

i B Bin Bin

11 Thoi 1a Mudc bdn, phan v,

1 Gd G3 dm ud, vo cay

‘, B bt it sét thdi rira

f Min Cdc loai mdc

i P Tana Vi c4, ddu ca

E C Triny ung Hydro sun fua {H S}

; T Cd Mui ¢d, ¢d kho

: H Khong xdc dinh Khéng thude vé | luai nde & trén

21 Cuong d¢ cita mai aude duve xde dinh theo thi w nhu sau:

} Ky hiéu Cuimg dy " Pac diém
i Khong mii Khong ¢im thiy mii.
: { RA&t it Ngudi dung nwde khong cdam rhiy mui,
: ngudi ¢d kinh nghiém :hi nghi¢m cdm
thdy dugc.
2 Hoi : Binh thudmg khOng cam thdy mii nhung
i néu di luge béo thi co the bidt duye.
3 D& bi€t duge 3 D€ thdy vd khd nghi d6i & nude
4 Marh Ngudi thdy 13, c6 cam gidc Kho chiu.
i khong an duge.
3 &1 manh Mubi rdt manh, khong diiez <& udny duge.

111, Ghi chi g
1) ®Khi thi nghit}ni', tay char vi qudn do phdi dam bao khong v mli. Kidng nen thi
nghidm irong 1 indi gian di.
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2) D¢ véi nube bdn clia cong nghiep, chi c4n bigt cud trink sir sinh.ra né 13 ¢6 thé
x&c dinh dvye mii nudce.

3) Néu nudc ¢ nhidu mii phifc tap, chi cin xdc dinh mdi nao 8 nhat, ndi bat nhat.

4) N&u nude ¢6 nhidu mdi th6i ma lai mubn fim mii khac thi cho vai hat CuSO, vio dé
. né tac dung v6i H,S thanh Cu§, lim cho m4t mdi théi di.

B. Xic dinh mau sde cida nwde: .

Mau sic clia nude thién nhién 12 do céc thye vat {min) cdc hién twong sinh vt hode do
cé4c tap chilt hitu co hay v0 co hoh tan trong nude gy nén.

N&i chung, nudc thudng c6 mav hoi viing hay vang nau.

L. Phuong phép thi nghiém dinh tinh

1) D€ thi nghi¢m dinh tinh, ngudi ta ding nudc cit lam-dung dich tiéu chuin dé so
sanh v6i nudc miu.

2) Khi thi nghiém, diing 2 c6c md: mot c&e dyng (00 = 150m! nude miu 47 loc va mot
¢0c khdc dung cling 1 th€ tich nudce cit. Sau d6, dem 2 cdc dat ké nhau r6i quan sdt, so sanh.

3) Mau sdc cla nude thudng duge difn ta dinh tink bang cdc i vo sic, hoi ving, ho
luc, hoi vang luc, vang nhat, luc nhat. luc v.v..

1. Phuong phip thi nghiém dinh lirgng: (phuung phip dg sic)

1) Phuong phép dinh lugng dya theo dac diém sau day:

Khi nude ¢6 chira COClLy. HpO vir KoPtCly thl nd <6 mot mau séc nhét dinh. Cudng do
mau sic ndy thay déi tuy theo ham lugng cdc chii niy cd nhide hay .

Duyz vao d6, ngudi ta phe sdn nhifu dung dich ¢¢ ndng 46 khdic nhau, 'tror.g_'dé mébi
dung dich fmg v&i | mae sdc nhdt dinh, dé dem so sdnh véi nuée miu.

2) D€ pha dung dich tiéu chufn v& mau sic, dem hod tan 1,246 g KoPtCl, v 1,000 £
COClL,, H,0 trong 100 m! HC! (d = 1,19) réi d8 them nudc et dé pha lodng thinh | IiL
Dung dich nay chia 0,5g Py/lit c6 d¢ mau-sdc cue dai biéu ihi biing 500°. Nhu vay. m8i don
vi d¢ mau sc (o) dng v6i 1 mg Pt cd trong | lit dung dich.

3) Dé tién so sdnh mav sdc cha nudc miu, ngudi tu dem pha loing dung dich tigu
chudn wrén vio trong b0 Ong do sdc gém 13 Ong d€ thant lip thang so mau theo nhy bang
sau day:

Thé tich pha tron . Thé tich phz tron
6ng do 1 Dung dich | Nudc cit | Tuong éng 6ng Oung dich | Nudc | Tubmg ing
sde 8§ | T/chudn (mi) véi do dg sac { T/chuan cal voi d6
(ml) miu sic st {ml) (ml) mau sic
f 0 200 0° 8 14 186 35°
2 2 198 5° 9 16 184 40°
“3- 4 196 ' L0° 10 20 180 50°
4 6 194 15° 11 24 176 40°
5 8 192 20° I 12 28 172§ 78°
6 10 190 25° i3 32 168 80 °
7 12 1 188} an°

216




4) N6 khéng c6 K,PCl, o6 thé diing K, Cr,0; vi COSO, dé thay thé theo céich nhy sau:
Hod tan 0,0875g K,Cr,0, va 2g COSO, vio 1 it nudc c4t réi cho thém Iml H,50, ¢im
dic (d = 1,84) va didng nube ¢4t pha logng thém thanh 1000 mi. Dung dich nﬁy 8ot la dung

dich I ¢6 d¢ mau sic tvong duong v6i 4O mau séc clia dung dich Pt/Co 13 500
Dem pha lodng 1ml H,80, (d = 1,84)%61 nudc cft thanh 1000mi nudc. 06 tinh a xir.
Dung dich niy goi [a dung dich II.

Cich pha ch€ thang mau tidu chuan trong b6 13 8ng do séc titu chudn nhu sau:

ThE tich pha trén Tuong - The tich pha tron Tuong
Ongdo | Thétich | Théuch | WgVel || &no g0 | Thétich | Théteh | tngvai
Sic 56 dung dich | dung dich | 40 mau’ sic 56 dung dich | dung djch | ¢ miu
I (ml) 1 (m!) sic () ' I (mi) b (ml) sic ()
1 0 200 0° g 14 186 ° 35
2 2 198 5° 9 16 184 40°
3 4 196 10° 10 20 180 50° -
4 6 194 [5° 1l 24 176 60°
5 8 192 20° 12 28 172 78°
6 10 190 25° 13 32 168 80"
7 12 188 30°

Khi pha ché cdc dung dich nay, ah4t thiét phai ¢6 dung cy do ludmg chinh xéc.

5) Sau khi pha ch€ xong, 16y nudc miu trong sust (néu duc thi phai loc cho trong)'do
vao 1 6ng do sic niz d€n ngdn 200ml réi dit 6ng dung nudc mic va bo Ong do sic rieu
chufin 1ém1rén cdc mléng si tring dé quan sét, so sdnh. P& mav séc cla nude miu s& 13 do
mau sde & Gng do she ob ciing mau nhu nude miu.

Né&€u mau sic cliz nwde miu & trong Khodng mau sdc & 2 Ong do séc tieu chuin nao dé
thi cén phai pha lai cic dung dich tieu chufn trong Khoang nay mot cach chi tiét hon dé so
v4nh ti€p tuc. _

Thong thudmg, nude thien nhién ¢6 ¢6 mau sic tiy 15 d&n 25° va nuée ao hé 1 10 dén 60°.

C. Xic dinh vi neee:

1) ¥ cha nude i do vi cuu cde chit mudi hod tan trong nude a0 ra.

N€u kha nghi nudc méiu thude ngudn nude thigu vé sinh hoac & vliing ¢6 bénh truyén
nhiém thi toyet doi khong duge ném dé thir,

2) Pruong phip L don gidn nhu sau: DS khodng 20 + 25 m' ruwrde miu 03 ling trong
vao ¢fe mo, 161 ngdm vio miéng khodng 10 + 15 phit dé xé4c dink vi nudc nhung Khong
uge nudt

3) Ket qud thi nghiém don gidn ndy két hgp vai cde k&t qui phan tich hod hot cho théy:

Né&u nude chita NaCl thi ¢é vi mdn, n€u chita CaS0, thi hoi ngot, chita MgSO, thi hoi

ding, néu chida nhidu a xit thi chua va néu lai chita nhidu mu6i K thi ¢o vi chat..
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